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wherein Ring A Is substituted or unsubstltuted pyridine 



ring, Y Is substituted or unsubstltuted alkyl, etc., R 1 Is 
hydrogen, or substituted or unsubstltuted alkyl, etc., R 2 
is hydrogen or lower aJkyl, R 3 Is lower alkyl, Z is 

1) — D 1 — Q [D 1 Is direct bond or divalent C^s hy- 
drocarbon, etc.; Q is hydroxy, carboxyl, etc.], or 

2) d 2 — M — E — W [D 2 is direct bond or divalent 

hydrocarbon, etc., M is oxygen, sulfur, etc., E 

is direct bond or divalent C^ Q hydrocarbon, etc., W 
is hydroxyl, carboxyl, etc.], 

or a prodrug thereof, or a pharmaceutical^ acceptable 
salt of the same, which exhibits acyl-CoA: cholesterol 
acyl transferase (ACAT) Inhibitory activity, and is useful 
as an agent for treatment of hyperiipidemla and athero- 
sclerosis. 
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Description 
TECHNICAL FIELD 



rOOOIl The present invention relates to a compound, a prodrug thereof, or a pharmaceutical^ acceptable salt of the 
same, which exhibits acyl-CoA: cholesterol acyl transferase (ACAT) Inhibitory activity, and Is useful as an agent for 
treatment of hyperlipidemla and atherosclerosis, and a use thereof. 



PRIOR AfTT 



[0002] Corebral vessel disorders such as stroKe and myocardial infarction, which rank in high in causes of death in 
developed countries, break out with being accompanied by atherosclerosis as basal disease. From the results of ep- 
idemiology research, it is pointed out that hypercholesterolemia is one of risk factors for atherosclerosis, and there are 
mainly used anti-hyperiipidemic agents, which can reduce cholesterol level in blood, In the pn*hyiaxls or treatmem 
»* thereof. However, there te no sufficiently effective agent In terms of the efficacy thereof. Recently, It is observed mat 
cells derived from macrophage accumulate cholesterol ester droplet within the cells and become foam cells in atero- 
sclerotic lesions, and It is clarified that these foam cells deeply participate in the developments of atherosclerotic estons 
(Arteriosclerosis, 10, 164-177. 1990). In addition, it is reported that ACAT activity is increased and cholesterol esters 
are accumulated in~the vascular wall of atherosclerotic lesions (Biochem. Biophys. Acta, 617, 458-471 . 1 980). Tnere- 
20 fore an Inhibitor of ACAT. which catalyses cholesterol esterification. is expected to suppress the formation or the 
development of atherosclerotic lesions as a result of the Inhibition of foam cell formation and of cholesterol ester ac- 
cumulation In lesions. ... ', ... .K-r. 

[00031 On the other hand, cholesterol in food is absorbed in the free form at intestinal epldermal cells, and then 
released In the form of chylomicron esterifled by ACAT Into the blood. Therefore, an Inhibitor of ACAT Is expected to 
25 reduce the cholesterol level In the blood by the inhibition of absorption of cholesterol In food at the intestine and of 
reabsorptlon of cholesterol released Into the Intestine (J. Lipid. Research, 34. 279-294. 1993)^ 
r00O41 JP-A-9-487B0 discloses a naphthyridine derivative having an ACAT Inhibitory activity. Some of the compounds 
of the present Invention are Included within the scope of said patent publication, but said publication never discloses 
concretely those compounds In Examples, etc. 

30 

DISCLOSURE OF INVENTION 

[0005] An object of the present invention is to provide a compound having an ACAT Inhibitory activity and being 

useful as an agent for treatment of hyperlipidemia and atherosclerosis. 

ss [0006] The present inventors have intensively studied In order to solve the above-mentioned problems, and nave 
found that a compound of the following formula (1) or (51). a prodrug thereof, and a pharmaceutically acceptable satt 
of the same (hereinafter, referred to as "the present compound") exhibits a potent ACAT Inhibitory actrvtty. and have 
accomplished the present invention. That is, the present invention relates to the following: 

40 [1] A compound of the formula (I): 



45 



so 

wherein Ring A is a substituted or unsubstituted pyridine ring, 

Y Is a substituted or unsubstituted alkyt group, a substituted or unsubstituted cycloalkyl group, or a substituted 

ss or unsubstituted aromatic group, 

R1 is a hydrogen atom, a substituted or unsubstituted alkyt group, a substituted or unsubsututed alkenyl group, 
a substituted or unsubstituted alkynyl group, or a substituted or unsubstituted cycloalkyl group, 
R2 is a hydrogen atom or a lower alky! group. 
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R 3 is a lower alkyl group, 

*f _ D 1-Q wherein Di is a direct bond or a divalent hydrocarbon group having 1 to 6 carbon atoms and 
optionally containing an unsaturated bond, Q Is a hydroxy group, a carboxyl group, a substituted or unsubsM- 
°uted S>Sp ora group of the formula: — NR*R* (H* and R* are Independently a hydrogen atom 
a lower alkoxy substituted or unsubstttuted lower alkyl group, a cycloalkyl group, or an aralkyl group or R* 
and R9 may combine each other, and with the adjacent nitrogen atom to which they bond, foim a saturated 
13,™ having 4 to 6 carbon atoms as ones forming the said ring, and optionally having 
0 T_ NH 8_<Re Is a hydrogen atom, a substituted or unsubstituted lower alkyl group, a substituted or unsub- 
stttuted phenyl group, a substituted or unsubstituted benzyl group, or a lower alkoxycarbonyl group) or one 
oxygen atom in the cycle thereof), provided that when Q is a substituted or unsubstituted heteroaryl group, 
then 0' Is not a direct bond, or • „ « O „o,w,n 

. _ D 2_ M _ E _w wherein & is a direct bond or a divalent hydrocarbon group having 1 to B caroon 
a cms and optionally containing an unsaturated bond, M Is an oxygen atom, a sulfur atom a *f^™j>™ 
aauLyl group, or a group of the formula: -NHC(=0)-. -C(=0)NH- or NR e <R" Is a ^ydrogen atom 
or a lovrcr alkyl group^E Is a direct bond or a divalent hydrocarbon group having 1 to 8 carbon atoms and 
opti^^na^oonlalLg an unsaturated bond. W is a hydroxy! group, a cerboxy. group, a subst.tuted or unsub 
Sod heteroaryl group, or a group of the formula: -*IRW (R< and ^^^^SSXSS 
when Wis a hydroxy group, a carboxyl group or a group ol the formula: NR*R 5 , then E .s not a d.rect bond, 

or a prodrug thereof, or a pharmaceutlcally acceptable salt of the same; 

[2] The compound according to the above [1], or a prodnjg thereof, or a pharmaceutlcally acceptable salt of the 
same, wherein Ring A is oneot the groups of the following formulae (a), (b) and (c). 



CX DC 



N 




N 

(a) (b) l c ) 



13] The compound according to the above [2], or a prodrug thereof, or a pharmaceutical* acceptable salt of the 
same, wherein Yi« a substituted or unsubstituted aromatic group. „, 
[4] The compound according to the above [3], or a prodrug thereof, or a phanrmoeutcaliy m^K^J ** e 
same, wherein Ri Is a substituted or unsubstttuted alkyl group, or a substituted or u ^^^^. ra o 7 tne 
[6] The compound according to the above [4], or a prodrug thereof, or a pharmaceutical* acceptable salt of the 
same, wherein Ring A Is Bn unsubstituted pyridine ring. -„„ ft f th* 

[6] The compound according to the above [5]. or a prodrug thereof, or a pharmaceutic ly a«»ptable saU ot ttve 
same, wherein Y is a phenyTgroup being substituted by a lower alkyl group or a lower alkoxy group, or a pyridyl 
group being substituted by a lower alkyl group or a lower alkoxy group. 

m The compound according to the above [6], or a prodrug thereof, or a pharmaceutlcally acceptable , «t o f the 
Sme, wherein Z Is a group of the formula: -&-Q, * is a divalent hydrocarbon m tartjT * 4 cajon 
atoms Q la a hydroxy group, a substituted or unsubstituted heteroaryl group, or a group of the formula. — N FW • 
impound Scirolng to the above [6], or a prodrug thereof, or a pharmaceutic acceptable aaft the 
Time, wherein Z Is a group otthe formula: -&-Q. m is a methylene group or an » 
aroup a substituted or unsubstttuted heteroaryl group, or a group of the formula: — NR*R 8 (R* and R are inde^ 
?endently a lower alkyl group, or * and » may combine each other, and with the ^J^^M 
they bond, form a saturated cyclic amino group having 6 or 6 atoms as ones forming the said ring, and optional V 

having one NR 8 {R 8 is a hydrogen atom, a lower alkyl group, a phenyl group, a lower alkoxycarbonyl group. 

so or a benzyl group) or one oxygen atom m the cycle thereof. m , . 

[9 The compound according™ the above [5] or [6]. or a P^9^^^ m ^^^T^ 
he same, wherein Z is a hydroxymethyl group, (1-pyrazolyl)methyl group, 

nyM-pymzolynmethyl group. (1 -imldazolyl)methyl group, 2-(1-lmidazolyl)ethylgroup, (2^n^M^ii*teolyl)tii^ 
55 lldlnyl)niei group. (4-inethyK1-ptoeraziny^ 

nSrTh^XourS'L^rSng to the above [6], or a prodrug thereof, or a pharmaceutical* acceptable salt of the 
came, wherein Z is a group of the formula: _D*_M-E-W. D 2 is a direct bond or a d,valent hydrocarbon group 
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having 1 to 4 carbon atoms, M is an oxygen atom, or a group of the formula: — - NHC(«0)— , — C(=0)NH— or 
— NR 6 — , E is a divalent hydrocarbon group having 1 to 4 carbon atoms, W Is a hydroxy group, a carboxyl group, 
a substituted or unsubstituted heteroaryl group, or a group of the formula: NR*R 5 . 

[1 1 ] The compound according to the above [61, or a prodrug thereof, or a pharmaceutlcally acceptable salt of the 
same, wherein Z is a group of the formula: — D 2 -M-E-W, D 2 Is a direct bond, a methylene group, or an 
ethylene group, M Is an oxygen atom, or a group of the formula: 

— NHC(=0)— , — G(=0)NH— or — NR 6 — , E is a divalent hydrocarbon group having 1 to 4 carbon atoms, W is 
a hydroxy group, a subsltuted or unsubstituted heteroaryl group, or a group of the formula: NR 4 R 5 (R 4 and R 
are independently a lower alkyl group, or R 4 and R* may combine each other, and with the adjacent nitrogen atoni 
to which they bond, form a saturated cyclic amino group having 5 or 6 atoms as ones forming the said ring, and 
— optionally.having one — N R 8 — (R 8 » a hydrogen atom, a lower alkyl group, a phenyl group, a lower alkoxycarbonyl 
group or a benzyl group) or one oxygen atom in the cycle thereof). 

[1 2] The compound according to the above [8], or a prodrug thereof, or a pharmaceutically acceptable salt of the 
same, wherein 2 is a group ot the formula: -D 2 — M — E — W, D 2 is a direct bond, a methylene group, or an ethylene 
group, Mis a group of the formula: —NHC(=0)— or — C(=0)NH—. 

1131 The compound according to the above [6], or a prodrug thereof, or a pharmaceutically acceptable salt of the 
same wherein Z is (2-pyridyl)-methoxy group, 2-(2-pyridyl)ethoxy group, (3-pyrldyl)methoxy group, 2-(3-pyndyl) 
othox^ group, (4-pyridyl)methoxy group, 2-(4-pyridyl)ethoxy group, 2-(1,2,4-triazol-1-yl)ethoxy group, 3-(1 ,2.4-tri- 
azot-1-yl)propoxy group, 2-(diethylamino)ethoxy group, 3-(dlethylamino)propoxy group, 2-(1-ptperidmyl)ethoxy 
group 3-(1-plperidlnyl)propoxy group, 2-{morpholino)ethoxy group, 3-(morphollno)propoxy group, (2-pyridyl)- 
methoxymethyl group, (3-pyricryl)methoxymethy1 group, (4-pyrfdyl)-methoxymethyt group, {3-(1,2,4-triazoM-yl) 
propoxy)methyl group, (2-pyridyl)methylaminomethyl group, (3-pyridyl)methylamino methyl group, <4-pyrldyl)meth- 
ylamlnomethyl group, (N-(2-pyrWyl)methyl-N-methyl)-amlnomethyl group, {N-(3-pyridyl)methyl-N-methyl)amh 
nomethyl group, or {N-(4-pyridyl)methyl-N-methyl)aminomethyl group. 

[14J The compound according to the above [Bj, or a prodrug thereof, or a pharmaceutically acceptable salt of the 
same, wherein R 2 Is a hydrogen atom, and R 3 Is an Isopropyl group or a tert-butyl group. 

[15] The compound according to the above [6], or a prodrug thereof, or a pharmaceutically acceptable salt of the 
same, wherein R 2 and R 3 are an Isopropyl group. 

[1 6] The compound according to the above [g], or a prodrug thereof, or a pharmaceutlcally acceptable salt of ttie 
samo, wherein R 2 Is a hydrogen atom, and R 3 is an Isopropyl group or a tert-butyl group. 
[1 7] The compound according to the above [1 3], or a prodrug thereof, or a pharmaceutically acceptable salt of the 
same, wherein R 2 and R 3 are an Isopropyl group. 

[1 B] The compound according to the above |4], or a prodrug thereof, or a pharmaceutically acceptable salt of the 
same, wherein Z Is a group of the formula: -D^— Q, D< is a direct bond, and Q is a hydroxy group or a group of 

the formula: —NF^R 5 . ... . . u ... 

[1 9] The compound according to the above [1 8], or a prodrug thereof, or a pharmaceutically acceptable salt of the 
same, wherein Y is a phenyl group being substituted by a group of the formula: M 1 E 1 T (M' Is a direct bond, 
an oxygen atom, a sulfur atom, or a group ot the formula: 

_NR6t_ (R ei | fi a hydrogen atom ora lower alkyl group), E 1 is a divalent hydrocarbon group having 1 to 8 carbon 
atoms and optionally containing an unsaturated bond, and T is a hydroxy group, a halogen atom, a carboxyl group, 
a lower alkoxycarbonyl group, a benzyloxycarbonyl group, a cyano group, a benzyloxy group, a lower alkoxy group, 
a lower alkanoyloxy group, a lower alkylthio group, a lower alkytsutfinyl group, a lower alky Isu If onyl group, a meth- 
anesulfonyloxy group, an alkyl-substltuted or unsubstituted benzenesuifonyloxy group, a lower alkanoylamlno 
group a lower alkoxycarbonylamino group, a lower alkylsulfonamido group, a phthalimldo group, a substituted or 
Substituted heteroaryl group, or a group of the formula: — NR 41 R" (R« and R* are Independently a hydrogen 
atom a lower alkoxy-substltuted or unsubstituted lower alkyl group, a cycloalkyl group, a lower alkoxycarbonyl 
group, or an aralkyl group, or R 41 and may combine each other, and with the adjacent nitrogen atom to which 
they bond form a saturated cyclic amino group having 4 to 6 carbon atoms as ones forming the said ring, and 
option ally having one — NR 81 — (R B1 is a hydrogen atom, a substituted or unsubstituted lower alkyl group, a 
substituted or unsubstituted phenyl group, a substituted or unsubstituted benzyl group, or a lower alkoxycarbonyl 
group) or one oxygen atom in the cycle thereof), or a group of the formula: 
— C(=0)NR 4, R 51 (R 41 and R 51 are as defined above)). 

[20] The compound according to the above [1 9], or a prodrug thereof, or a pharmaceijtically acceptable salt of the 
samo, wherein M 1 is an oxygen atom, E 1 Is a hydrocarbon group having 2 to 4 carbon atoms, and T Is a hydroxy 
group or a group of the formula: _NR 41 R 51 . 

[21] The compound according to any one of the above [1] to [20], or a prodrug thereof, or a pharmaceuticaJly 
acceptable salt ot the same, which is a compound of the formula (51 ): 
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-whereln-RlngA,Y,R\R 2 ,R 3 and 2 are as defined in the above [1]. _ 
[22] A pharmaceutical composition comprising the compound as set forth .n any one of the above [1] to [21], or a 
prodrug thereof, or a pharmaceuttoally acceptable salt of the same. 

123] An acyl-CoA; cholesterol acyl transferase (ACAT) inhibitor, which compnses as an active ingredient the com- 
pound as set forth in any one of the above [1] to [21], or a prodrug thereof, or a pharmaceutical* acceptable salt 

RMlAn agem fortreatment of hyperlipidemla or atherosclerosis, which comprises as an active ingr edient decom- 
pound as sot forth in any one of the above [1] to [21], or a prodrug thereof, or a pharmaceutical* acceptable salt 

Sute™.^ 

acceptable salt of the same, in preparation of an acyl-CoA: cholesterol acyl transferase (ACAT) inhibitor. 
[26]Ause of thecompound as setforth In any oneof the above [1]to [21],oraprodrugthereof. or a pharmaceutical* 
acceptable salt of the same, in preparation of an agent for treatment of hypertfcidemla or atherosderosis. 
[27] A method for inhibiting acyl-CoA: cholesterol acyl transferase (ACAT) In a patient In need, which cm**** 
administering a therapeutical effective amount of the compound as set forth in any one of the above [1] to [211 . 
or a prodrug thoreot, or a pharmaceutical* acceptable salt of the same to said patient. 

[28] A method lor treating hyperlipidemla or atherosclerosis in a patient in need, whfch comprises adm M-*"* * 
therapeutically effective amount of the compound as set forth in any one of the above [1] to [21], or a prodrug 
thereof, or a pharmaceutical ry acceptable salt of the same to said patient. 

[0007] Each group In the present invention Is explained below. Unless defined otherwlae. the definition tor each 
croup should be applied to cases wherein said group is b part of another substituent 

rooo!] The tern, ••tower in the present invention means that an alky, moiety described with "loweris a lower alkyl 
group, and the lower alkyl group includes a lower alkyl group having 1 to 6 carbon atoms such as methyl, ethyl, propyl, 

2-propyl, butyl, t-butyl, pentyl, hexyl, etc. , _,, . 

r00091 The halogen atom is fluorine atom, chlorine atom, bromine atom, or iodine atom. 

[00101 Ring A Is a substituted or unsubstttuted pyridine ring, and the nitrogen atom thereof may be at any ^poslt ton 
except for thefused positions of the fused ring, and the preferable Ring A is one of the groups of thefollowlng formulae 
(a).(b)and(c). 



[0011] The substltuent of the pyridine ring may be, for example, a lower alkyl group, a halogen atom a cyano group. 

a trilluoromethyl group, a nitro group, an amino group, a mono-lower alkylamino group, a dMower alkylamlno group. 

a hydroxy group, a lower alkoxy group, a lower alkylthlo group, a lower alkylsulfinyl group, a lower alkylsurfonyl group. 

etc. The substituted pyridine ring has one or more substituems which are the same or different. 

[00121 The alkyl group Includes, for example, a straight chain or branched chain alkyl group having 1 to 15carbon 

atoms, such as methyl, ethyl, propyl, isopropyl, butyl, 2-butyl, 2-methylpropyl, 1,1-dlmethylethyl, pentyl, 3-pentyl. 

3-methylbutyl, hexyl, 3-hexyl, 4-methylpentyl. 4-heptyl. octyl, 4-octyl, decyl. undecyl, pentadecyl. etc. 

[00131 The alkenyl group includes, for example, a straight chain or branched chain alkenyl group having 2 to 15 

carbon atoms, such as vinyl, ally), 2-propenyl, 2-methyl-2-propenyl, 2-butenyl. 3-butenyl, 3-methyl-2-buteny1, 4-pen- 

tenyl, 3-hexenyl, 3-ethyl-2-pentenyl, 4-ethyl-3-hexenyl. etc. 

[00141 The alkynyl group Includes, for example, a straight chain or branched chain alkynyl group having 3 to 15 
carbon atoms, such as 2-propynyl, 3-butynyl, 4-pentynyl. 3-hexynyl, 5-methyl-2-hexynyl, 6-methyl-4-heptynyl, etc. 
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[0015] The cycloalkyl group includes, for example, a cycloalkyl group having 3 to 8 carbon atoms, such as cyclopropyl, 
cydobutyl, cyclopentyl, cyclohexyl, cydoheptyl, cydooctyt, etc. 

[0016] The aromatic group for Y Includes, for example, an aryl group and a heteroaryl group. 

[0017] The aryl group Includes, tor example, an aryl group having carbon atoms of not more than 1 0, such as phenyl 

qroup, naphlhyi group, etc. " 

[0018] The heteroaryl group Includes, for example, a 5- to 6-membered monocyclic group having 1 to 2 nitrogen 

atoms a 5- to 6-membered monocyclic group having 1 to 2 nitrogen atoms and one oxygen atom or one sulfur atom, 

a 5-membered monocyclic group having one oxygen atom or one sulfur atom, a bicyclic group formed by fusing a 

6-membered ring and a 5- or 6-membered ring and having 1 to 4 nitrogen atoms, such as 2-pyridyl, 3-pyridyl, 4-pyndy , 

2-lmidazoiyl, pyrazinyl, 2-pyrimldlnyl, 3-pyridazinyl, 3-oxodiazolyl, 2-thiazoiyl. 3-isothiazolyl. 2-oxazolyl. 3-isoxazolyl, 

2-turyl,3-furyl,2-thlenyl,3-mtenyl,2-qulnolyl,8-quinolyl,2-quinazolinyl,8-purinyl,etc. 

[00191 The substituted aromatic group has one or more substituenle which are the same or different, and the sub- 
stituents are, for example, a halogen atom, a cyano group, a trifluoromethyl group, a nitro group, a hydroxy group, a 
methylenedioxy group, a lower alkyl group, a lower alkoxy group, a benzyloxy group, a lower alkanoyloxy group, an 
amino group, a mono-lower alkylamlno group, a di-lower alkylamlno group, a carbamoyl group, a lower alkylamnoo- 
arbonyl group, a di-lower allcylamlnocarbonyl group, a carboxyl group, a lower alkoxycaitoonyl group, a lower alkylthlo 
group a lower alkylsulrinyl group, a lower alkylsulfonyl group, a lower alkanoyiamlno group, a lower alkylsulfonamido 
group! or a group of the formula: _Mi_£i-T <M1 Is a direct bond, an oxygen atom, a sulfur atom, or a group of the 
formula- — N R 8 '— (R 61 is a hydrogen atom or a lower alkyl group), E 1 Is a divalent hydrocarbon group having 1 to 8 
carbon Btoms Bnd optionally containing an unsaturated bond. T is a hydroxy group, a halogen atom, b carboxyl group, 
a lower alkoxycarbonyl group, a benzyloxycarbonyl group, a cyano group, a benzyloxy group, a lower alkoxy group, a 
lower alkanoyloxy group, a lower alkylthlo group, a lower alkylsulf inyl group, a lower alkylsulfonyl group, a methanesul- 
fonyloxy group, an alkyl-substltuted or unsubstituted benzenesulfonyloxy group, a lower alkanoylammo group, a lower 
alkoxycarbonylamlno group, a lower alkylsulfonamido group, a phthallmldo group, a substituted or unsubstituted het- 
eroaryl group, ora group of the formula: -NR 4 ^ (R" and R« are independently a hydrogen atom, a lower alkoxy- 
substltuted or unsubstituted lower alkyl group, a cycloalkyl group, a lower alkoxycarbonyl group, or an aralkyl group, 
or R*' and R* may combine each other, and with the adjacent nitrogen atom to which they bond, form a ^'united 
cyclic amino group having 4 to 8 carbon atoms as ones forming the said ring, and optionally having one— NR — (R 
is a hydrogen atom, a substituted or unsubstrtuted lower alkyl group, a substituted or unsubstituted phenyl group a 
substituted or unsubstituted benzyl group, or a lower alkoxycarbonyl group) or one oxygen atom In the cycle thereof), 
or a group of the formula: 

— C(=0)NR 41 R 51 (R 41 and R 51 are as defined above)}. 

[0020] The substituted lower alkyl group, the substituted phenyl group and the substituted benzyl group for R or 
R81 have one or more substltuents which are the same or different, and the substituente are, for example, a hydroxy 

group, a halogen atom, or a lower alkoxy group. 

[00211 The divalent hydrocarbon group having 1 to 8 carbon atoms and optionally containing an unsaturated bond 
Includes for example, an alkylene chain such as methylene, ethylene, trimethylene. tetramethylene. pentamethylene, 
hexamethylene, etc., an alkenylene chain such as propenylene, butenylene, etc.. or an alkynylene chain such as ethy- 
nylene, propynylene, butynylene, etc. 

[00221 The heteroaryl group (or Q, W or T Includes, for example, a 5- to 6-membered cyclic group having 1 to 3 
nitrogen atoms, a 6-membered cyclic group having one oxygen atom or one suffur atom, or a bicyclic group formed 
by fusing a 6-membered ring and a 5- or 6-membered ring, and having 1 to 4 nitrogen atoms, such as l-fiynrty , 
1 -pyrazolyl, 1-imldazolyl, 1 ,2,4-«riazol-1-yl. 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thlenyl, 3-thlenyl. 2-furyl, 3-furyl 2-qulnolyl, 
etc The substituted heteroaryl group for Q. W or T has one or more substituente which are the same or different, and 
the substltuents are. for example, a lower alkyl group, a lower alkoxy group, or a halogen atom. 
[00231 The cyclic amino group formed by — NR 4 R 5 or — N R 41 R" includes, for example, a group having 6 atoms as 
ones forming a ring, I.e., a 6-membered cyclic group such as 1 -plperldinyl, 4-morpholinyl, 4-lowcr elkyl-1 -plperazlnyl, 
4-phenyl-1 -plperazlnyl, or 4-benzyl-1 -plperazlnyl, etc.. a 5-membered cyclic group auch aa 1 -pyrrohd.nyl, ora 7-mem- 
bered cyclic group such as 1-homopjperldinyl, etc. K -«t..»-H 
[0024] The substituted alkyl group, the substltutedcycloalkyl group, the substituted alkenyl group, and the substituted 
alkynyl group have one or more substltuents which are the same or different, and the substltuents are, for example, a 
halogen atom, a cyano group, a phenoxy group, a benzyloxy group, a trifluoromethyl group, a hydroxy group, a lower 
alkoxy group a lower alkanoyloxy group, an amino group, a mono-lower alkylamlno group, a di-loweralkyiaminD group, 
a carbamoyl group, a loweralkylamlnocartoonyl group, adl-lower alkylaminocarbonyl group, a lower alkoxycarbonylaml- 
no group, a carboxyl group, a lower alkoxycarbonyl group, a lower alkylthlo group, a lower alkylsuffinyl group, a lower 
alkylsulfonyl group, a lower alkanoylamino group, a lower alkylsulfonamido group, a phthallmldo group, a heteroaryl 
group, or a group of the formula: — NR 4 1R*1 (R 41 and R»1 are aa defined above). 

[0025] The substituted alkyl group includes an alkyl group hBving 1 to 6 carbon atoms which is substituted by a 



6 



EP 1 104 763 A1 



substituted or unsubstituted cycloalkyl group, or an aralkyl group or a substi uted aratoyl W- 

[0026] The aralKyl group Includes an allcyl group having 1 to 6 carbon atoms which te ^substituted by the above 

mentioned aryl group, for example, benzyl, 1 -phenylethyl, 2-phenylethyl. 2-naphthylmethyl, etc. 

5o27J The preferable groups for Y are, for example, a substituted or unsubstituted phenyl group, or a subsfltuted 

oSubat.tu.ed pyrldyl group' The substituted phenyl group and the substituted pyridyl group J^"™"^ 

stltuents which are the same or different, and the preferable substituents are, for example, a halogen atoms^h as 

fluorine atom, chlorine atom, etc., a cyano group, a trifluoromethyl group a nitro group, a hydroxy £0*. a methylen- 

edioxy group, a lower alkyl group, a lower alkoxy group, a lower alkanoyloxy group, an amino group^ a ^mono- owe 

alkytemino group, a di-lower alkylamino group, a carbamoyl group, a lower alkylaminocarbonyl group. adHower 

alCinocaroonylgroup.acarooxylgroup.aloweralkoxycaroo^ 

groupra-iower alkylsulfonyl group.-a-lower-alkanoylamlno group, a lower alkylsulfonamido group, or a group of the 
formula: — M 1 — E 1 — T (M 1 . E 1 and T are as defined above). 

r00281 The preferable groups for M 1 are, for example, a direct bond or Bn oxygen atom. 
0029 The preferable groups for E are. for example, a straight alkylene, alkenylene or alkynylene chain ^hav.ng V to 
1 I caroon atoms, and the mora preferabte ones are a straight alkytene or alkynylene chain ^1 to Season a 
[0030] The preferable groups for T are, for example, a hydroxy group, a cyano group, a lower alkoxy group, a lower 
alkanoyloxy group, a lower alkanoylamino group, a heteroaivl group, or a group of the formula: - _ 
NF^rs! (R 4i and R 51 aro as defined above), and the more preferable one is a heteroaryl group such as 2-pyrtdyl, 
3-pyridyl, 4-pyridyl, 2fnethy1-3-pyridyl, 1 -imidazolyl, 1 ,2,4-triazcM -yl, etc., or a group of the formula: 

[0031] The preferable group of the formula: -NR^R* 1 includes, for example, dimethylamino, diethylamino, dlbo- 
oroDVlamlno 1 -pyrrolidine, 1-piperidlnyl. morpholino, 4-methylplperldinyl, etc. 

0032 The mZ preferable groups for Y are, for example, a phenyl group being substttuted by a lower alkyl group 
or a lower alkoxy group, or a pyridyl group being substituted by a lower alkyl group .or a lower alkoxy group, 
r0033] The preferable groups for Ri are, for example, a hydrogen atom, a substituted or unsubstituted alkyl group, 
or a substituted or unsubstttuted alkenyl group. The substituted alkyl group and the substituted alkenyl group have one 
or more substituents which are the same or different, and the preferable substituents are. for example, a hatogan atom 
such as fluorine atom or chlorine atom, a cyano group, a benzyloxy group, a hydroxy group a lower alkoxy 'group a 
lower alkanoyloxy group, a carbamoyl group, a lower alkylaminocarbonyl group, a d.-lower altyamlnocaroonyl group^ 
acarboxyl group a lower alkoxycarbonyl group, a lower alkytthlo group, a tower alkylsuttlny group, a owe 
group, aT aryl group, a lower alkanoylamino group, a lower alkylsulfonamido group, aphthalimldo group, era heteroanrf 
group: The more preferable substituents are, for example, a fluorine atom, a chlorine atom a cyano group. hydraxy 
group, a lower alkoxy group, a carbamoyl group, a 2-pyridyl group, a3-pyridyl group, a 4-pyridylgroup, etc. The further 
more preferable substituents for R 1 are. for example, an unsubstituted alkyl or alkenyl group. 
[0034] The preferable groups for R* are, for example, a hydrogen atom, a methyl group, an ethyl group, a propyl 
group or an isopropyl group. The preferable groups for are. for example, an teopropyl group or a tert-bu^ group 
[0036] The preferable groups for D i are. lor example, a methylene group oran ethylene group. The preferable groups 
tor Q are, for example, a hydroxy group, a substituted or unsubstituted heteroaryl group, ora group of the formute. 

NR4R5 (N 4 and R 5 are as defined above). The more preferable groups are, for example, a hydroxy group, a 1-pyra- 

zolyl group, a 3,5-dlmethyM -pyrazolyl group, a 1-imidazolyl group, a 2-meihyl-1-lmidazolyl group, a 1*«rtnoM£ 
group !a 1-plperldinyl group. I M -pyrrolldlnyl group, a 4-methyM-piperazlnyl group, a morpholino group, a diethylamino 

^"^S^^'lor^m, for example, a direct bond, a methylene group f^jW ™ 
preferable groups lor M are. for example, an oxygen atom, or a group ol the formula: _NHC(=0)— . -C(=0)NH— , 
or NR 6 

r00371 The prelerabley groups for E are, for example, methylene, ethylene or trimethylene. 
0038) The proterable groups for W are, for example, a hydroxy group, a substituted or unsubstttuted heteroaryl 
group or a group of the formula: — NR*R 5 . The more preferable groups are, lor example, a hydroxy group, a 2-pyndyl 
group, a 3-pyrldyl group, a 4-pyridyl group, a 1 -pyrazolyl group, a 3,5-dimethyM -pyrazoy I group, a 1 ^^^9™p> 
a 2-methyM -imidazolylgroup, a 1 .2.4-tr1azol-1-yl group, a 1-plperidiny. group, a 1-pyrrohd.nyl group, a4<r,ethyl-1-plp- 
erazlnyl group, a morpholino group, a diethylamino group, or a dlpropylammo group. 
[0039] The preferable groups represented by the following formula (2): 
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mmmmmm 

wmtmsm. 

rooIsfYlJrpLent compounds can be administered either parenterelly or oml.y when used 98 the above-menUoned 
drua The Resent com^unds can be formulated into liquid preparations such as solutions, emulsions, suspens ons 
e c a ?d lean be adJntetered in the form of an Injection, and If necessary, buffering agents, so ubilizers and tectonic 
etc., and canbe C0fT , P ounds can also be administered rectally in the form of a suppository. 
SSS KSSZ- ora.,y in the form o, a conventional == on form^as 

SSete, capsules, syrups, and suspension. These pharmaceutical preparations can be formulated by mtxlng an active 
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Ingredient with conventional carriers or diluents, binding agents or stabilizers by a conventional manner. 
[0046] The dosage and the frequency of administration of the present compounds may vary according to the condi- 
tions ages weights of the patients and the administration form, etc., but the present compounds can usually be ad- 
ministered orally In a dose of 1 to 500 mg per day in adult, once a day, or divided into 2 - 4 dosage units. 
[0047] The naphthyridlne derivative of the active ingredient of the present invention may be prepared by the following 
processes. 
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wherein Ring A, Y, R\ R 2 , R 3 and Z are as defined above; Ring A 1 is the same groups for Ring A, but when these 
groups contain b reactive group as a substituent such as an amino group, an alkylamino group, a hydroxy group, etc., 
then these reactive groups should be protected; R 11 is the same groups for R 1 , but when these groups contain a 
reactive group as a substituent such as an amino group, an alkylamino group, a hydroxy group, a carboxyl group, etc., 
then these reactive groups should be protected; Y 1 Is the same groups for Y, but when these groups contain a reactive 
group as a substituent such as an amino group, an alkylamino group, a hydroxy group, a carboxyl group, etc., then 
these reactive groups should be protected; T is the same groups for Z, but when these groups contain a reactive 
group as a substituent such as an amino group, an alkylamino group, a hydroxy group, a carboxyl group, etc., then 
these reactive groups should be protected; R» is a lower alkyl group or a phenyl group, and X is a hydrogen atom such 
as a chlorine atom or a bromine atom. 

[004B] The Isocyanate derivative (3) and the amine derivative (4) or an acid addition salt thereof are usually reacted 
in a solvent at a temperature of from 0 a C to 1 20*G, preferably at a temperature of from room temperature to a boiling 
point of the solvent to be used, and if necessary, the protecting groups of the product are removed to give the urea 
derivative (1 ). The solvent may be any solvent which does not disturb the reaction, Bnd preferably be ethers (e.g., ethyl 
ether, dimethoxyethane, isopropyt ether, tetrahydrofuran, dioxane, etc), aromatic hydrocarbons (e.g., benzene, toluene, 
xylene, etc.), esters (e.g., methyl acetate, ethyl acetate, propyl acetate, etc.), halogenated' hydrocarbons (e.g., dichlo- 
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romethane. chloroform, dichloroethane, chlorobenzene. dfchlorobenzene, etc.). ketones (e g, wtone, 
ketone etc ), nltrtles (e.g., acetonitrile, Isobutyronltirlle, etc.), N,N-dlmethytformam.de, dimethylsulfoxlde, "dthaHte. 
SS? SenThe amine der^at^e (4) Is used in the form of an add addltton salt ^^/-*^£<£* 
proceed by converting the compound (4) Into afree form, If necessary. In this case, an.agent for converting the com 
pound (4) Into a free form Is preferably a tertiary amine such as triethylamlne, etc.. or pynAne^ _ 
roosoi Alternatively, the urea compound (1) can also be obtained by reacting the amine derivative (5) andthe halo 
SSL? £71 tenDerttwe of from 0<"C to 80'C to give a carbamato, which is further reacted wrth the amine 
SSTw r/CST-ll^l-np-u- 1 a boiling point of the solvent to be ^.JJJ 
o from room temperate to 1 «TC and further if necessary, followed Removing protecUng 9W« e P^ 
[00511 The halocarbonate (6) includes, for example, methyl chlorocarbonate, ethyl * toro «* ona / e Jf^' 
ocarbonate phenyl chlorocarbonate. etc. The reaction-is-usuallyxarried out in a solvent, and the solvent maybe any 
ISiSS dteturb the reaction, for example, ethers (e.g., ethyl ether, Isopropyl <£^^ 
dloxane,ete.).a ro matlch y d ro earbons(e.B.,benzene.toluene. xylene. ^^^f^^'f^^l 
oroovl acetate etc ) halogenated hydrocarbons (e.g.. dichloromethane, chloroform, dichloroethane, chlorobenzene, 
J 5SSSSi Tele.) Sones (e.g. acetone, methyl ethyl ketone, etc.). nltrlles (e.g.. acetonitrile. isobutyromtrl.e. 
etc.), N.N-dimethylformamlde, dimethylsulfoxlde, etc. _„„„ ,„„ amine 

[00M] In addition, in a similar manner, the urea compound (1) can also be obtained by reacting first the am.ne 
derivative (4) and the halocarbontae (6), followed by reacting the resultant with the a ™^ er,v * we jf 
[0053] The protecting groups for amino group, alkylamino group, hydroxy group, carboxyl group, e c may be con- 
ventional protecting groups which are used In the field of the organic chemistry, for example, the protecting group for 
hyo oi gfoup may I tetiahydropyranyl group, acetyl group, etc.. and the protecting group for amino ^reup may be 
benzylgroup etc. and these protecting groups may be introduced and removed by a corwentionan ^^d. such as 
by a method I disclosed In PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, 2nd ed.. John Wiley & Sons, Inc., New 

££q Among the urea derivatives (1), the derivative of the following tormula (7) may be converted 
derivative of the formula (9) by reacting with an alkylating agent of me formula (8), and if necessary, followed by re- 
moving the protecting groups of the product. 




wherein Ring A Ring A 1 , R«. R». Y, Y 1 , 2 and * are as defined above. R« is the same groups for Ri except for a 
TdiVen atom/A" I the same groups for R« but when these groups contain a reactive group as a subatituent such 
ra?aminTgroup. an alkylamino group, a hydroxy group, a carboxyl group, etc., then these reactive groups shou.d 
be protected, and G Is a leaving group. .^.^ . 

[0055] The alkylatlon reaction Is carried out in a solvent at a temperature of from O'C to 100'C pref eraWy at * 
lemperature of from room temperature to 70-C In the presence of a base. The solvent ^"^"^f^JT 
not disturb the reaction, for example, ethers (e.g. , diethyl ether, dimethoxyethane, tetrahydrofuran dloxane, etc. ar- 
omatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), ketones (e.g.. acetone, methyl ethyl ketone. j *tc* n'tnles 
(e.g., acetonitrile, Isobutyronltirlle. etc.), and amWos (e.g., N,N-dlmethylf ormamide, ^^TT^T^^ 
base includes, for example, sodium hydride, potassium carbonate, sodium carbonate, triethylamlne, d.ieopropylethyl- 
amine, pyridine, etc. The leaving group represented by G is usually a halogen atom such as chlorine atom bromine 
atom, iodine atom, etc., a lower alkylsulfonyloxy group such as methanesulfonyloxy group, or an aromatic sulfonyloxy 
group such as p-toluenesulfonyloxy group. 
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[0086] The substituenls of Ring A, Z. Y or Ri In the urea derivative (1) thus obtained car, be converted Mn o ofoere 

« necessary. For example, a lower alkylthlo group can be converted Into a lower alkyteuifonyl group by o*dl««on. A 

nitre groupTs converted Into an amino group by reduction. An aminogroup can be -^ to --~~^S^ 

group, or an amino group can also be acylated. A 3-chloropropoxy group is converted Into a 

ZZ Moreover, when 2 is an amino group, said amino group can be converted into . hydroxy group 

reactions can be carried out by using a well-known technique which Is usually applied In the organic chemistry Held. 

As ono of the conversion reactions of the substituents. the reactions of the following formulae can be earned out. 




wherein Ring A Ring A\ R 2 , H» R 1Z , R 13 , G, E 1 and T are as defined above. V is the same groups for T but when 
these groups contain a reactive group as a substrtuent such as an amino group, an alkylamlno group, a hydroxy 'group 
a carboxyl group, etc.. then these reactive groups should be protected, M* Is an oxygen atom or a group of the formula^ 
_ NR 61_(rsi i S as defined above). The compound (10) is reacted with the alkylating agent (11) in a solvent, and rf 
necessary the protecting groups of the product are removed, to give the compound<12). The ^ n *™*^°™* 
out in asolvent at a temperature of fromO'C to 100«C, preferably at a temperature of from room temperature to70 C 
in the presence of a base. The solvent may be any solvent which does not disturb the reaction, for example ethere 
(e g diethyl ether, dimethoxethane. tetrahydrofuran, dloxane. etc.), aromatic hydrocarbons (e.g.. ^» ne J™ Bne - 
xylene, etc*), ketones (e.g., acetone, methyl ethyl ketone, etc.), nitriles (e.g., acetonitri e, sobutyronrtnle and 
lides (e.g N.N-dlmethylformamkle, N.N-dimethylacetamide. etc.). The base may be, for example, sodium hydride, 
potassium carbonate, sodium carbonate, triethylamine, diisopropylethylamine, pyridine eta When ^^ cartx.n- 
ate or sodium carbonate Is used, the yield of the reaction may optionally be increased by addition of sodium Iodide or 
potassium Iodide. The leaving group represented by G is usually halogen atoms such as cntonn " tom ;^'""^ 0 
Iodine atom, etc., a lower alky Isulfonyloxy group such as methanesulfonyloxy group, or an aromatic sulfonyloxy group 
such as p-tolueneBulfonyloxy group, etc. 
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(14). 



(14) 



H-Q 1 
(15) 




D 3 -Q 1 



(14) 



H-M 3 -E-W 1 
(17) 




» ft- 
R (18) 



wherein Ring A. Ring * , H*. R». R 1z i R", Y, Y«, Q and E are as defined above, is an oxygen atom or a suit ur atom, 

!LSE3lS Tb asdTned above), is the same groups for W but when these groups contain a reactive group as a 
substltuont such as an amino group, an alkylamlno group, a hydroxy group, etc., then these reactive groups should 
be protected, Q 1 is a group of the formula: 

_NR*R5 (* and R» are as denned above), or a heteroaryl group, provided that said heteroaryl group should be one 
wherein the nitrogen atom thereof is attached to D», and D3 is a divalent hydrocarbon group having 1 to 8 carbon 
atoms, and optionally containing Bn unsaturated bond. 

[00571 The compound of the Tormula (1 6) is obtained by converting the alcohol moiety of the atoohol derivative (13) 

S^Shen^heTeavIng group is a halogen atom (e.g., chlorine, bromine, iodine), the conversion Into a leaving 
group may be carried out by reacting with a halogenating agont such as thionyl halides (e.g.. thlonyl chloride, etc.), 
phosphorous trihalldes (e.g., phosphorus tribromlde, etc.), a mixture of trtphenylphosphine-carbon tetrahaHde such as 
triphenylphosphlne-carbon tetrachloride, triphenylphosphlne-carbon tetrabromlde, triphenylphosphine^roon t^alo- 
dide, In a solvent at a temperature of from -1<TC to 100°C, preferably at a temperatuer of from 10'C to 50«C. The 
solvent may be any solvent which does not disturb the reaction, for example, ethers (e.g.. tetrahydrofuran, dioxane, 



12 



G00002863. 00! 



i 



EP 1 104 763 A1 



w 



15 



20 



etc.). aromatic hydrocarbons (e.g.. benzene, toluene, etc.), halogenated hydrocarbons (e.g., f^' 0 ™^^ 
reform, carbon tetrachloride, 1 ,2-dlchlcroethane, etc.), and the halogenated hydrocarbon Is preferably used. When the 
eZg group la a lower alky.- or aromatic sulfonyloxy group, the conversion into such a leaving group may , usual* be 
carried out by reacting with a lower alkyl or arylsultonyl chloride In a solvent at a temperature of from -20 C jr 80 C 
preferably at a temperature of from 0 to 30'C In the presence of a base. The solvent ma, -be i any solvent which does 
not disturb the reaction, tor example, ethers (e.g., tetrahydrofuran, dioxane, etc.), aromatic hydrocarbons (•■O-^*"- 
zeno, toluene, etc.), or halogenated hydrocarbons (e.g., dichloromethane. chloroform, carbon tetrachloride. 1 ,2-dichlo- 
roethane. etc.). The base includes, for example, triethylamine. diisopropylethylamlne pynd.ne etc. 
[0059] The introduction of Q 1 Is usual* carried out by reacting with a compound of me formula: H-Q U n ( ****** 
a temperature of from 0'C to 150«C. preferably at a temperature of from room temperature to 120«C. In general, the 
reaction can preferably proceed by using an excess amount of the compound of the formula: H-Q\ or using s .base. 
The base Includes, for example, potassium carbonate, sodium caroonate. triethylamine. dnsopropylethylamlne pyri- 
dine, etc. When potassium carbonate or sodium carbonate is used, the efficiency of the reaction may optionally be 
increased by addition of sodium iodide or potassium iodide. 

[00601 The compound of the formula (1 4) can be converted Into the compound of the formula (18) by reacting with 
the compound (1 7) in a solvent, and if necessary, followed by removing the protecting groups. The reaction is usually 
carried oU In a solvent at a temperature of from 0'C to 100-C. preferab* at a temperature of M^MPM 
to 70'C In the presence of a base. The solvent may be any solvent which does not disturb the reaction, for example, 
ethers (e.g.. tetrahydrofuran, dioxane, etc.). aromatic hydrocarbons (e.g., benzene, toluene, etc.), ketones (e.g., ace- 
tone 2-butanone, etc.). or dlmethyltormamlde. etc. The base may be an alkali metal carbonate such as POtassKim 
carbonate, sodium carbonate, etc.. or an oraanic base such as triethylamine. dUsopropylethylam.ne^ pyridine^ eta 
When potassium carbonate or sodium carbonate is used, the yield of the reaction may optionally be increased by 
addition ot sodium iodide or potassium iodide. 
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wherein Ring A RlngA' R« R 3 , R 12 , R 13 . Y, Y 1 , G. E, W and W 1 are as defined above. 

[00611 The compound of the formula (20) Is obtained by reacting the compound (19) with the alkylating agent of the 
formula (11 ) In a solvent, if necessary, followed by removing the protecting groups. The react.on Is usually carrted I out 
In a solvent at a temperature of from 0»C to 100»C, preferably at a temperature of from room temperature to 70 C In 
the presence of a base. The solvent may be any solvent which does not disturb the reaction, for example, ethers (e. 
□ tetrahydrofuran. dioxane, etc.). aromatic hydrocarbons (e.g.. benzene, toluene, etc.). ketones (e.g., acetone. 2-bu- 
tanone, etc.). dlmethyltormamlde. etc. The base may be, for example, sodium hydride, potassium carbonate, sodium 
cerbonate.tnethylamlne.dllsopropylethylam^^^ 

the yield of the reaction may optionally be increased by addition of sodium iodide or potassium Iodide. The leaving 
qroup represented by G Is usually a halogen atom such as chlorine atom, bromine atom, iodine atom. etc.. a lower 
alkylsulfonyloxy group such as methanesulfonyloxy group, or an aromatic surfonyloxy group euch as p-toluenesullo- 
nyloxy group. 
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wherein Ring A, Ring , R* R*. R* R 13 . Y, , D 2 , E, W and are as defined above. 

[0082] The carboxyllc acid derivative of the formula (21) is condensed with the amine derivative of the formula (22) 
or an add addition salt thereof using a condensing agent In a solvent at a temperature of from O'Cto 1 00»C, preferably 
at a temperature of from 0"C to 60<>C. and if necessary, the resultant is further subjected to deprotection reaction to 
give the amide derivative (23). The condensing agent may be dlcyclohexylcarbodllmlde (DCC), 1 ,1'^arbonyld ImWa- 
zole diethyl cyanophosphate (DEPC), 1-ethyl-3-(3'-dimethylaminopropyl)-carbodiimide hydrochloride (WSC), etc. The 
reaction may preferably proceed by addition of a base In an amount of 1 to 5 mole equivalents, preferably In an amount 
of 1 to 3 mole equivalents, to the amount of the amine derivative (22) or an acid addition salt thereof. The base may 
be a tertiary amine such as triethylamlne, diisopropylethylamine, or pyridine, etc. The solvent may be any solvent which 
does not disturb the reaction, for example, ethers (e.g., diethyl ether, dimethoxyethane, tetrahydrofuran, dioxane. etc.), 
aromatic hydrocaraons (e.g.. benzene, toluene, xylene, etc.), esters (e.g., ethyl acetate, propyl acetate, etc.). halc- 
genated hydrocarbons (e.g., dichloromethane, chloroform, dichloroethane, chlorobenzcne, dichlorobenzene, etc.), ke- 
tones (e.g.. acetone, methyl ethyl ketone, etc.), nitriles (e.g., acetonftrile. Isobutyronitrile. etc.). and amides (e.g.. N.N- 
dimethyltormamlde. N.N-dimcthylacetamide, etc.). 

[0063] Alternatively, the carboxyllc acid derivative (21) is converted into a reactive derivative thereof, which is further 
reacted with the amine derivative (22) in a solvent at a temperature of from -1 0*C to 1 20»C. preferably at a temperature 
of from 0"C to 60*C to give the amide derivative (23). The reactive derivative of the carboxyllc acid derivative (21) may 
be for example, an acid chloride, an acid bromide, an acid anhydride, or a mixed acid anhydride with methyl carbonate. 
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ethyl carbonate, etc., and the reaction may preferably proceed by addition of a base in an amount of 1 to 6 mole 
equivalents, preferably In an amount of 1 to 3 molo equivalents. The base may be a tertiary amine (e.g., triethylamlne, 
etc ) pyridine an alkali metal carbonate (e.g., sodium carbonate, potassium carbonate, etc.), and an alkali metal hy- 
drogen carbonate (e.g. , sodium hydrogen carbonate, etc.). The solvent may be any solvent which does not disturb the 
reaction for example, ethers (e.g., diethyl ether, dimethoxyethane, telrahydrofunan, dioxane, etc.), aromatic hydrocar- 
bons (e.g. , benzene, toluene, xylene, etc.), esters (e.g., ethyl acetate, propyl acetate, etc.), halogenated hydrocarbons 
(e g dlchloromethane, chloroform, dichloroethane, chlorobenzene, dichlorobenzene, etc.), ketones (e.g., acetone, 
methyl ethyl ketone, etc.), nrtriles (e.g., acetonitrile, isobutyronitrile, etc.), and amides (e.g., N.N-dimethytformamide, 
N.N-dlmethylacetamide, etc.). , 
[0064] Similarly, the amide derivative of the formula (26) can be obtained from the amine derivative (24) and the 

carboxylic acid derivative (25). 

P>065]~ " the starting corr7pbl]nir(3)~bT{5) forpfeparihglhepresentcompound (1) or a salt thereof may be prepared 
by the method disclosed in the literature (e.g., JP-A-9-48780) or a modified method thereof. The starting compound 
(4) is commercially available, or may be prepared by the method disclosed in the literature (e.g., JP-A-6-145125, JP- 
A-9-202775) or a modified method thereof. In addition, some of the compounds can be prepared by the following 
process. 



R 2 



O 

hocAr 14 

(28) 




R 3 
(27) 

wherein and R3 are as defined above, R 14 is an alkyl group, or a phenyl group being substituted by a lower alkyl 

group or a halogen atom. . 
[0066] The aniline derivative of the formula (21) is reacted with the peracid of the formula (22) in a solvent at a 
temperature of from -20*C to 50°C, preferably at a temperature of from 0°C to room temperature to give the aniline 
derivative of the formula (23). The solvent may be any solvent which does not disturb the reaction, for example, aromatic 
hydrocarbons (e.g., benzene, toluene, etc.), or halogenated hydrocarbons (e.g., dichloromethane, chloroform, carbon 
tetrachloride, 1 ,2-dichloroethane, etc.), and the preferable solvent is halogenated hydrocarbons. The peracid may 
usually be m-chloroperbenzolc acid. 

[00671 The present compounds obtained by the present process, and the Intermediates therefor may be purified by 
a conventional method, for example, column chromatography, recrystallization, etc. The solvent for recrystallization 
may be for example alcohols (e.g., methanol, ethanol, 2-propanol, etc.), ethers (e.g., diethyl ether, dimethoxyethane, 
tetrahydrof uran, dioxane, etc), aromatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), esters (e.g., ethyl acetate, 
propyl acetate, etc.), halogenated hydrocarbons (e.g., dlchloromethane, chloroform, dichloroethane, chlorobenzene, 
dichlorobenzene, etc.), ketones (e.g., acetone, methyl ethyl ketone, etc.), nitriles (e.g., acetonitrile, Isobutyronltirile, 
etc.), hydrocarbons (e.g., hexane, pontane, etc.), or a mixture of these solvents, which is selected according to the 
kinds of the compound to be recrystallized. 

[0068] The present compounds obtained by the above process are exemplified as follows. 

N-H -butyl-4-(3-methoxyphenyl)-1 ,2-dlhydro-2-oxo-1 ,B-naphthyridin-3-yt]-N42-tert^ 
nyl]urea* 

N-[1 -butyl-4-(3-metholyphenyl)-1 ,2-dihydn>2-oxo-1 ,6-naphthyridin^^-N424ert^uty1-5-(rnorpholinomethyI) 

n-[T^ 

N-[7*u^ 
nyl]urea; 

N-[1 -buty1-4-(3-meihoxyphenyl)-1 ,2-dihydro-2-oxo-1 .S-naphthyridin-S-ytJ-N'-p-tert^utyl-S-lpiperidinomethyl) 
phenyljurea; 
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N-t 1 -biityl-4-(3-methoxyphenyl>-1,2-dihydro-2-oxo- 1 >naphthyridin-3-yI]-N^-teit-butyl-5-[(4^ethyl-1 -piper- 
rSTSSEWo -1 .2-d.hydro^xo-l 

SSSSoxyphenyO-l ,2-dihydro-2-oxo-i ,8.na P hthyridln^yl]-NM2-tert*utyl-5-(1-imidazolylmet h yl)pheny1] 

ST'^M-O-methoxyphanylM .2-d.hydr«v2-oxo-1 . e .aphthyridin-3-yn-N42-ter.-butyl-5-(1-.mldazo^lme t hyO 
ST-P^^-mathoxyphenyO-l .2-dlhydro. 2 -oxo-1 .B-naphthyrldln-S-yq-N'- [2-tert-butyl-5-(1 -Imldazolylmetby.) 
STSw-tS-^thoxyphenyO-l ,2-d.hydro-2-oxo-1 .e-napbthyrldin-a-yQ-N'-^en-butyl-S-d -Imiciazo^lmethyl) 

N?K^(Shoxypheny.)-1 ,2-dihydro-2-oxo-1 .B.naphthyHdin.3-yn-N'^,a^utyH6-(mcrpho.ino m athy.) 
ftT^a^ 

J°[4-^mShen a yl)-1 ,2^ihydro-2-oxo-1 ,8-na P hthyndin*yl]-N42-tert-b U ty.-5-(morpholinomethy1)phenyll 

N-plbutyl^ 
phenyQurea; 



16 



EP 1 104 763 A1 

Nl1*utyl-4-(4™*hox^^ 

K^VmelhoKyphenyO-l , 2 -dlhyd ro -2-oxc,1 j-naphthyridln-S-yq-N'-P-tert-buty^l-imidazolylmethyl) 
M-p^rty..*-^ 

S-bu^-(X a methoxyphenyl)-1,2^ 
N.[1%>utyl-4-(3-methoxyp^^ 

5^ me thyl^(3^ethoxyphenyl)-1.2^hydro-2-oxo-1.e-naphthyri* 
oxy)phenyl]urea; 
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. N . lH 4.p e ntenylM-(3-methoxyph^ 

J5T*52-(SS^ ipyridy.)-! , 2 -d.hydro-2^o-1 ,8-napinhyrid.n-W^^ 

oxy)phenyl]urea. 
EXAMPLES 

[OOW] The present invention is illustrated in more detail by the following Reference Example and Examples, but 
should not be construed to be limited thereto. 

Example 1 

Preparation of W *utyl-4-(3-methoxyphenyl)-1 l2 -dihydro-2-oxo-1,8-naphthyridin-3-yn-N--[2-tert-butyl-5- 
(morphollnometrtyl)phenyl]urea: 

[0070] To a solution of 1*irty1^boxy^(3^ethoxyphenyl)-1 ,2^1^2-0X0-1 \^J*^ n °J^*™ 
rnmoj in DMF (N.N-dimethyKormemlde. 20 ml) ara added DPPA (diphanyl ^^^^] i"^lSS 
triethylamlne (0.57 g. 5.68 mmol), and the mixture Is stirred at room temperature for one hour, and stirred ar about 

to stirred at 50-60-C for 1 2 hours. To the reaction solution Is added water, and the mixture Is extracted with ettiyl acetate. 
^eeS SwNh water and e saturated brine, and dried over anhydrous magnesium ' 8 
evapoZd under reduced pressure, and the resulting residue Is purified by silica gel column chromatography (chlo- 
roform to 2 % methanol/chloroform) to give the title compound (3.06 g 5.12 mrnol) , as aMNdl 
0071] To a aolutlon of the above oil in ethanol (30 ml) Is added 1N solution of ">^° h £^ 
and the mixture is concentrated under reduced pressure. To the resulting residue are added ieopropanol (1 0 ml) and 
Zt^lS^SSSm mixture is heated to dissolve the residue. The mixture is stirred lat room = ratu« ifor 
one Zu r, and then stirred under ice-cooling for one hour. The precipitated crystals are collected by filtration to grve 
the hydrochloride of the title compound (2.27 g, 3.6mmol) as colorless crystals, 
mp 196-198.6°C 

|R (KBr) 2960, 1703, 1634, 1521. 1456, 1288, 1236, 1124cm" 1 . 
Example 2 

Preparation of N-[1-(2-methoxycrth^^^^ 
(morphollnomethyl)-phenyl]urea: 

[0072] in the same manner as In Example 1 , the hydrochloride of the title compound la obtained from 1 -(2-methox- 
yethyi)-3^arboxy-4-(3-methoxyphenyl)-1 ,2-dlhydro-2-oxo-1 ,8-naphthyrldine as colorleaa crystals. 

mp 171-1 73.5-C _ . 

IR (KBr) 296B, 1645. 15B6, 1629, 1465. 1245. 1123. 1085. 780 cnr'. 

Example 3 

Preparation of N-[1-(3<yanopropyQ-4-(3^^ 
(morphollnomethyl)-phenyl]urea: 

[0073] in the same manner as In Example 1 , the hydrochloride of the title compound is obtained from l-O^cyano- 
propylV3-carboxy-4-(^methoxyphenyl)-1 ,2-dihydro-2-oxo-1 ,8-naphthyrldine as colorless crystals. 

%££ e^MSO-ds) 1 .22 (9H. s), 2.06 (2H, m), 2.65 <2H. t, J=7.1Hz), 3.05 (2H.br). 3.21 (2H. br d. J=12.1Hz). 3.70 
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(2H, br). 3.74 (3H. 8). 3.92 <2H. br d. J=12.2Hz), 4.21 (2H. br). 4.62 (2H, t, J=6.8Hz), 7.76 (1H. br). 8.21 (1H, br), 8.B1 
(1H,br). 

Example 4 

Preparation of N-[4-(3-methoxyphenyl)-1 ,2-dlhydn>-2-oxo-1 ,8-naphthyridlr.-3^l]-N'-[2-tert-butyl-5-(morphollnomethyl) 
phenyl]urea: 

[00741 In the same manner as In Example 1, the hydrochloride of tho title compound Is obtained from 3-carboxy^- 
(3-methoxyphenylH,2-dlhydro-2-oxo-1,B-naphthyridine as colorless crystals. 

SnMRMDMSO^) 1.21 (9H, s). 3.06 (2H. br), 3.23 (2H. br d, J=11.9Hz). 4.21 (2H.br), 7.19 (1H. dd. J=8.1Hz. 
4.4Hz), 7.56 (1H, dd, J=6.1Hz, 1.5Hz), B.49 (1H, dd, J=4.4Hz, 1.5Hz). 

Example 6 

Preparation of N-f.1 -hexyM-(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 .8-naphthyridin-3-yl)-N'-r2-tert-butyl-6- 
(morpholinomethyl)phenylJurea: 

[00761 To a solution of N -[4-(3^etho)cypheny0-1^dlhydro-2^xo-1,8-naphthyridln-3-y1]-N42-tert-butyl-6- (mor- 
pholinomethyophenyqurea (300 mg. 0.55 mmol) in DMF (10 ml) are added 3 "« M3 ^P 0tes 7 m n C ri a ,^ j£ J 
mg 0.66 mmoO. potassium Iodide (18.4 mg. 0.11 mmol) and 1-lodohexane (117 mg. 0.65 mmol). and the mixture! Is 
stored at room temperature tor one hour, and stirred at 40-50'C for 4 hours. The reaction solution to poured Into water 
and the mixture Is extracted with ethyl acetate. The extract is washed with water and a saturated brine, and dried over 
anhydrous magnesium sulfate. The solvent is concentrated under reduced pressure, and the resulting residue Is pu- 
rified by silica gel column chromatography (chlcrofonn -> 3 % methanol/chloroform) to give the title compound (290 
mg, 0.47mmol) as colorless oil. . . , n c 

[00761 To a solution of the above oil In ethanol (3 ml) Is added a 1 M solution of hydrochloric acid In ether (0.5 ml), 
and further thereto Is added ether. The mixture is stirred at room temperature for one hour, and stirred under ee^ooHng 
tor one hour. The precipitated crystals are collected by filtration to give the hydrochloride of the title compound (255 
mg, 0.39 mmol) as colorless crystals. 
mp181-1B2»C 

IB (KBr) 2961, 1700, 1634, 1583. 1520, 1456, 1236, 1123 cm" 1 . 
Example 6 

Preparation of N-[1 -(4-pentenytM-<3-™thoxyphenyl)-1 2-dlhydro-2-oxo-1 .8-naphthyrldln-3-yl]-N'-l2-tert-butyl-6- 
(morphol inomethy l)-phenyl) urea: 

[00771 in the same manner as in Example 5, the hydrochloride of the title compound is obtained from N 44-(3-meth- 
oxyphenylJ-1 ,2-dlhydro-2-oxo-1 .8-naphmyridln-3-yn-N'-[2-tert-butyl-6-(morphollnomethyl)phenyl]-ureB and 6-bromo- 
1 -pentene as colorless crystals. 
mp165-168 0 C 

IR (KBr) 2966. 1643, 1584, 1629. 1456, 1244 cm" 1 . 
Example 7 

Preparation of N-I1-but*l-4-(3-methoxyphenyi)-1,2-dihyd ro 
(hydroxymethyl)phenyl]urea: 

(a) Preparation of N-[1-butyl-4-(3-me1hoxyphenyl)-1 ,2-dihydro-2-oxo-1 ,B-naphthyridln-3-yl]-N'-[2-tert-butyl-5^ 
(tetrahydro-2H-pyran-2-yl)-oxymethyl]phenyl]urea: 

10078] in the same manner as in Example 1 , the title compound is obtained from 1-butyl-3-carboxy-4-(3-methoxy- 
pnenyl)-1 ,2-dlhydro-2-oxo-1 ,8-naphthyridine and 2-tert-butyl-54(tetrahydr<^ 

VnMR 6 (CDCIg) 0.96 (3H,t, J=7.3Hz), 1 ZJ (9H, s), 3.53 (1H, m), 3.80 (3H, s), 3.91 (1H, m).4.40 (1H, d. J=12.1Hz). 
4.56 (2H, t. J=7.7Hz), 4.70 (1H, d, J=12.1Hz), 4.70 (1H. m). 
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(b) Preparation of N-[1-butyl^(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 .B-naphthyrldln-S-yll-N^-terl-butyW- 
(hydroxymethy1)phenyl]urea: 

r00791 To a solution o« N-{1-butyl-4-(3-methoxyphenyl)-1 .2-dlhydro-2-oxo-1 ,e-naph1hyt1dln*yl]-N"-|2-iert-*uty1-5-[ 
Sydre^^^ (34 06 9> 55.6 mmo.) «n me.hano. ,340m.) * ^>""~* 

one add (10.57g, 55.6 mmor), and the mixture la stirred at room temperature tor two hows. Mettano. is evaporated 

under^ 

Hashed^ water, an aqueous sodium hydrogen carbonate solution and a saturated brine, and dned over magne- 
*Z "a ul ite rTe soivent I evaporated under reduced pressure, and the resuming residue Is purrfied by s.lca gel 
colln chLatography (ethyl acetate:hexane = 1:1 - ethyl aoetate:hexane = 3:1) to give the title ^mpound (21.8 
g 40 8 ™o.). somTonL tie compound (2.03 g) Is dissofced in ethyl acetate (2 ml) and thereto U iaddec hexan. 
The mixture is stirred at room temperature for 3 hours, and stirred under ce-cool.ng for one hour. The precpltated 
crystals are collected by filtration to give the title compound (1 .70 g) as colorless crystals, 
mp 102-105°C 

IR (KBr) 2959. 1638, 1584, 1527, 1456, 1288, 1247, 1047,777 cm- 1 . 
Example 8 

Preparation of N-[1 - b uiyl-4-(3-methoxypheny1h1,2-dlhyd ro -2^xo-1,B-naphthyridln-3-yO-N^[2-tert-butyf-5- 
( 1 -pyirolldinylmethy i)pheny l]u rea: 

(a) Preparation of NH1-butyl-4.(3^ethoxyphenyO-1.2^lhydro-2-oxo-1,B-naph1hyridln^-yl]-N42-tert*iJtyl-5- 
(bromomethyl)phenyflurea: 

[0080] To a solution of N-[1-buty|.4-(3-methoxyphenyl)-1.2-dihydro-2^xo-1,8-naphlhyridin-3^ 
hydroxyrnothyl) P henyl]urea (13.99 g. 26.5 mmof) In methylene chloride (140 ^0 are a^ed triphenylpho^lne (8.36 
g.31.7?mmo0 and carbon tetrabrom.de (13.16 g, 39.7 mmol), and the mixture « stirred * ""^^'J? 
hours. To the mixture Is added water, and the mixture is extracted with methylene chloride. The extract » J^jedwlth 
water an aqueous sodium hydrogen carbonate solution and a saturated brine, and dned over anhydrous rr.sgnes.um 

chromatography (ethy. acetate :hexane = 1 ■£>. To the resuttlng concentrated product is added a mixed solvent of rthor 
SZeST) and the mixture Is stirred at room temperature for3hours. end then rtl ^"^ rte ^'"?'^ 
Sour The precipitated crystals are collected by filtration to grve the title compound (9.96 g, 16.8 mmo.) as pale yellow 
crystals. 

IR (KBrt 2959, 1643, 1584, 1530, 1455, 1246cm-'. 

S t (CDC*) 0.98 (3H, t. J=7.3Hz). 1 .31 (9H. s), 3.84 (3H. s). 4.42 (2H. s). 4.59 (2H, t, J=7.7Hz). 

(b) Preparation of N-[1-butyl-4H3-methoxyphenyl)-1.2-dihydro-2-oxo-1.8-naphthyridin-3-yn-N'-[2-tert-butyl-5- 
(1 -pyrroHdlnylmethyl)phenyl]-urea: 

[0081] To a solution of N41-butyl^(3-.iiethoxyphenylK 

SremomethyDphenyllurea (330 mg. 0.56 mmol) in THF (tetrahydrofuran. 5 ml) I. added pyrroUdme (^^W 
Lol). and »e mixture Is stirred at room temperature for 3 hours. The mixture s poured Into water, and^ mbrture 
is extracted with ethyl acetate. The extract is washed with water and a aaturated bnne, and dned °ve anhydrous 
magnetm site. The solvent » evaporated under reduced pressure and the resuWng 

gel column chromatography (6-1 0 % methanol/chloroform) to give the title compound (234 mg, 0.42mmol) as coloriess 

S'o82] To a solution of the above oil in ethanol (6 ml) is added a 1 M solution of Hydrochloric acid in ether <p jj i ml), 
and the mixture is concentrated under reduced pressure. To the resulting residue is added ether (30 ml) an Mta 
mixture la stirred at room temperature for one hour, and stirred under Ice^oollng for one hour. The preexisted crystals 
are coHected by filtration to give the hydrochloride of the title compound (194 mg, 0.39 mmol) as colorless crystals. 
mp150-156»C 

IR (KBr) 2981, 1642. 1584, 1530, 1455, 1247, 1044, 779 cmr 1 . 
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Example 9 

Preparation of N-[1 -butyl-4-(3-methoxyphenyl>1 ,2-dihydro-2-oxo-1 >naphthyrldln-3-yO-N"-[2-tert-butyKB- 
(plperidlnomethyl)phenyl]urea: 

[00691 in the same manner as In Example 8 <b), the hydrochloride of the title compound is obtained from 

Wmethoxyphenyl)-^^ 

ridlne. 

mp153-157°C 

|R (KBr) 2959, 1843, 15B4, 1530, 1455, 1246 cm-V 
Example 1 0 

Preparation of N-H -butyl-4-(3-rT>ethoxyphenyl>-1 ,2-dihydro-2-oxo-1 ,8-naphthyridin-3-yi]-N42-tert-butyh5- 
(dipropylaminomethyl)phenyl]urea: 

[0084] In the same manner as in Example 8 <b), the hydrochloride of the title compound is obtained from Nl-[1 -butyi- 
4-(3-methoxypheny1)^ and 
dipropylamine. 
mp 194.5-197°C 

IR (KBr) 2965, 1642, 1585, 1528, 1455, 1425, 1252, 1043, 780 cnrV 
Example 1 1 

Preparation of N-[1 *utyl-4-(3-metho)cyphenyl)-1 ,2-dihydro-2-oxo-1 ,B-naphthyridin-3-yQ-N42-tert-butyi-5- 
(dlethylamlnomethyl)phenyl]urea; 

[0085] in the same manner as in Example 8 <b), the hydrochloride of the title compound Is obtained from N-[1 -buiyh 
l(3-methoxyphenyl)-1 ,2-dihyd^^^^ and di- 

ethylamlne. 
mp159-161°C 

IR (KBr) 2980, 1642. 15B5, 1525, 1455, 1425, 1252, 1042, 780 crrr 1 . 
Example 12 

Preparation of N-[1 -butyl-4-(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 ,8-naphthyridin-3-yI]-NM2-tert-buty^t 
(4-methylpiperazln-1-yl>methyl]-phenyl]urea: 

[0088] In the same manner as In Example 8 (b), the hydrochloride of the title compound Is obtained from N-[1 -butyl- 
4-(3-methoxyphenyl)-1,2-dlhyd^^ 

1- methylpiperazine. 
mp 168-1 71 .5 P C 

IR (KBr) 2961, 1640, 1585, 1530, 1455, 1427, 1247, 1046, 779 cm 1 . 
Example 13 

Preparation of N-|1 -butyl-4-(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 .S-naphthyridln^-yn-N'^-tert-butyl-S- 
(2-pyridylmethyi)aminomethyl-phenyi]urea: 

[0087] In the same manner as In Example 8 <b), the hydrochloride of the title compound is obtained from N-[1 
4-(3-methoxyphenylM t 2-d^^ 

2- amlnomethytpyrldine. 
mp158-161'C 

lR(KBr)2962, 1641, 1485, 1530, 1455, 1426, 1246, 1042, 777 cm' 1 . 
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Example 14 

Preparation of N-[1 -butyl-4-(3-methoxyphenyl>-1 ,2-dihydro-2-oxo-1 .B-naphthyrldjn-a-ylJ.N'-p-tert^uty^- 
(3-pyridylrri©thyl)amlnomethyl-phenyl]urea: 

[00681 In the same manner as In Example 8 (b), the hydrochloride of the title compound Is obtained Trom 
4-(3-methoxyphenyl)-1,2-dihydro^ and 
3-amlnomethylpyrldlne. 
mp 142-147.5°C 

IR (KBr) 2981, 1840, 1584, 1530, 1455, 1426, 1247, 1044, 780 crrr\ 



Example 1 5 

Preparation of N-11 -butyM-(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 ,8-naphthy rtdIn-3-yn-NH2-tert-butyl-5- 
(4-pyridylmethyl)amlnomethyl-phenyl]urea: 

[00891 In the same manner as in Example 6 <b), the hydrochloride of the title compound is obtained from N-[1 -butyl- 

4-(3-motho)cyphenyl)-1,2-dlhydro^ 

4-aminomethylpyrldlne. 

mp 163-167°C 

IR (KBr) 2981, 1640, 15B4, 1530, 1455, 1426, 1248, 1044,780 cnT 1 . 
Example 18 

Preparation of N-f 1 -butyl-4-(3-melhoxyphenyl)-1 ,2-dihydro-2-oxo-1 .B-naphthyridin-a-yO-N'-p-tert-butyl-S-IN- 
(2-pyTtdylm©thyl)-N-mothyl amlnomothy!]phenyl]urea: 

[0090] To a solution of N41 -buly1-4-(3-methoxyphen^ 

(2-pyridylmethyl)aminomethylphenyl]ureB (400 mg, 0.B5 mmol) In methanol (5 ml) are added successively cone, hy- 
drochloric acid (0.11 ml, 1 .3 mmol). a 37% solution of formaldehyde In methanol (63 mg, 0.78 mmol), sodium borohydride 
(49 mg, 078 mmol) under tee-cooling, and the mixture is stirred at the same temperature for one hour, and then stirred 
at room temperature for 3 hours. The mixture Is poured into an aqueous sodium hydrogen carbonate solution, and the 
mixture is extracted with ethyl acetate. The extract is washed with water and a saturated brine, and dried over anhydrous 
magnesium sulfate. The solvent is concentrated under reduced pressure, and the resulting residue is purif ed by silica 
gel column chromatography (chloroform -* 3 % methanolfchloroform) to give the title compound (255 mg, 0.40 mmol) 
as colorless oil. n 
[0091] To a solution of the above oil in ethanol (5 ml) Is added a 1 M solution of hydrochloric acid in ether (1 .0 ml), 
and the mixture is concentrated under reduced pressure. To the resulting residue is added ether (30 ml), and the 
mixture Is stirred at room temperature for one hour, and then stirred under Ice-cooling for one hour. The precipitated 
crystals are collected by filtration to give the hydrochloride of the title compound (234 mg, 0.33 mmol) as colorless 
crystals. 
mD 124~128*C 

1H NMR 6 (DMSO-d 6 ) 0.97 (3H, t, J=7.3Hz). 1 .22 (9H, s), 2.67 (3H, s), 3.73 (3H, s), 6.86-6.89 (2H, m), 7.80 (1H, e), 
8.6B(1H, d, J=4.8Hz). 



Example 1 7 

Preparation of N-{1 -butyl-4-(3-methoxyphenyl>-1 ,2-dihydro-2-oxo-1 .B-naphthyridin-S-yll-N'^-tert-butyl-S-IN- 
(3-pyridylmethyl)-N-methyl aminomethyOphenyiJurea: 

[0092] In the same manner as in Example 1 8, the hydrochloride of the title compound is obtained from N-[1 -butyl- 
4-(3^ethoxyphenyl)-1,2-dlhydro 

phenyljurea and formaldehyde as colorless crystals, mp 158-162.5°C 
IR (KBr) 2959, 1638, 1584, 1531, 1425, 1249, 1045, 760, 686 cm' 1 . 
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Example 18 

Preparation of N-[1 -butyl-4-(3-methoxyphenyl>-1 ,2-dihydro-2-oxo-1 > B-naphthyrldln-3-yl]-N , -[2-tert-buty^5-[N- 
(4-pyriclylmethyl)-N-methylamlnomethyIl phenyl) urea: 

[0093] In the same manner as In Example 16, the hydrochloride of the title compound is obtained from N-fl-toutyh 

4-(3-methoxyphenyi)-1,2-dih^ 

phenyl]urea and formaldehyde as colorless crystals. 

mp 160-164°C 

IR (KBr) 2961, 1640, 1584, 1468, 1424, 1249, 1046, 781 cnr 1 . 
Example 19 

Preparation of N-{1 -butyl-4-(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 .a-naphthyridin^-ylJ-N'-p-tert-bulyl-S- 
(1-pyrazolylmethyl)phenyl]urea: 

[0094] In the same manner as in Example 8 (b), the title compound is prepared from N-[1 -butyl-4-(3-methoxyphenyl)- 
1 2-dihydro-2-oxo-1 ,8-naphthyridin-3-yl]-N42-tert-butyl-6-(bromomethyl)phenyl)urea and pyrazole. 
1H-NMR 6 (DMSO-d 6 ) 0.97 (3H, t, J=7.3Hz), 1.17 (9H, s), 3.73 (3H, 3), 4.51 (2H, t, J=7.5Hz), 5.19 (2H, 8), 6.96 (1H, 
d, J=9.2Hz), 7.20-7.27 (2H. m), 7.36 <1H, dd, J=B.1Hz, 7.9Hz), 7.41 <1H, d, J=1.7Hz), 7.74 (1H, d. J=1 .BHz), 8.06 (1H. 
s), 8.61 (1H, dd, J=4.8Hz, 1.7Hz). 

Example 20 

Preparation of N-[1 -butyl-4-(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 .B-naphthyridin-S-yO-N'-p-tert-butyl-S-I 
(3,5-dlmethylpyrazol-1-yl)-methyl]phenyl]urea; 

[0095] In the same manner as In Example 8 (b), the title compound Is obtained from N-[1 -butyl-4-(3-methoxyphenyl)- 
1 ,2-dihydro-2-oxo-1 l 8-naphthyridin-3-yO-N42-tert-butyl-5-(bromomelhyl)phenyl]urea and 3,6-dimethylpyrazole. 
IR (KBr) 2961, 1646, 1684, 1529, 1424, 1251, 1045, 780crrri. 

Example 21 

Preparation of N-[1 -butyl-4-(3-meihoxyphenyl)-1 ,2-dihydro-2-oxo-1 , B-naphthyridin-a-ylJ-N'-p-tert-buly^- 
(1 -ImidazolytmethylphonyOurea: 

[0096] In the same manner as In Example 6 (b), the hydrochloride of the title compound Is obtained from N-[1 -butyk 
4-(3-methoxyphenyl)-1 ,2-di hydro -2-oxo-1 ,8-naphthyridln-3-yl]^NH2-tert-butyl-5-(bromomethyl)-phenyl]urea and *n> 
dazole. 

HwImR o^DMSO-de) 0.97 (3H, t, J=7.3Hz), 1.18 (9H, s), 3.72 (3H, s), 4.51 <2H, t, J=7.4Hz), 6.31 (SH, s), 7.82 (1H, 
dd, J=7.9Hz, 1 7Hz), 7.67 (1H, dd, J=1.7Hz, 1 ,5Hz), 7.67 (2H, br s), 8.21 (1 H, s), 8.61 (1H, dd, J=4.6Hz, 1.8Hz), 9.23 
(1H.S). 

Examplo 22 

Preparation ot N-[1 -butyM-p-methoxyphenylJ-l^^ 
(2-methylimidazoM -yi)methyl)-phenyr|urea: 

[0097] In the same manner as in Example 8 (b), the hydrochloride of the title compound is obtained from N-[1 -butyl- 

4-(3-methoxypheny0-1,2-dihydro^^^ 

2-methylimidazole. 

mp 183-185°C 

IR (KBr) 2961, 1639, 1600, 1539, 1455, 1425, 1288, 1251, 1046, 778 cm" 1 , 



23 



EP1 104 763 A1 

Example 23 

Preparation of N-l1-butyl-4-(3-methoxyphenyl)-1 ,2-dihyd ro -2-o)(o-1,B-naphthyrldin-3-yn-N'.[2-t e rt-butyl-6-[ 
(1 ,2,4-triazoM -yl)methyl]phenyl]-urea: 

[0098] in the same manner as In Example 8 (b), the hydrochloride of the title compound Is obtai ned from N-[1 -butyK 
STmethoxyphenylH^-dihyd^^^ " d 
1 ,2,4-triazole. 

mp 139-1 40°C , 
IR (KBr) 2980, 1639, 1584, 1534, 1456, 1425, 12B7, 1250. 1048, 778 CUT 1 . 

Example 24 

Preparation^^ 
4-hydroxypheny l)u rea: 

(a) Preparation of N-[1-biJtyl-4.(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 ,B-naphthyridin*yl]-N 1 -[2.8^ii8opro P yl-4- 
(3-chlorobenzoy loxy)-phenyl] urea: 

r00991 To a solution of 3-amlno-1 -butyl-4-(3-methoxyphenyl)-1 ,2-dlhydro-2-oxo-1 ,8-naphthyridlne (2.14 a 6J53 

S in ietrahydrofuran (20 ml) is added phenyl chterocarbonato (1.66 ml, ,12 ^ 2^SS2S? 

40-50'C tors hours. After allowed to cool, water Is added to the mixture, and the mixture is extracted with 

The extract is washed with a 5 % aqueous brine, and dried over anhydrous magnesium sulfate, and «>"^ ated 

2£5«d P^aVre. The resulting residue Is dissoived In dimethylformam.de (30 ml), and thereto m 

le successKreiy a solution of 2.6-dllsopropy.-4-(3-ch to roben Z oy.oxy)anl.ine (2.0 g. 6.03i mmo.) » <m*^^ 

(5 ml), and a solution of 4-dlmethylamlnopyrldlno (0.74 g. 12 mmol) in dlmethylformam de (5 ml) at ^mten^ature 

The mlrfure la stirred at room temperature for 8 houra. and to the reaction aoiution ia added water The I nUunta 

e^oed with ethyl acetate. The extract Is washed successively wtth an aqueous ammonium chloride so uton. an 

Soua sodium hydrogen carbonate solution, and a saturated brine, dried over anhydrous magnes.um "Majnd 

concentrated un^uced pressure. The resuming residue la purifted by silica gel 

acetate:hexano - 1 =5 -» ethyl acetate-.hexane = 1 ;2) to give the tlfle compound (2 lg, 3.35 25 
1H-NMR 8 (DMSO-de) 0.96 (3H.1. J=7.3Hz). 3.79 (3H. s). 4.53 ^^f^^^^^ 
. (1H, dd, J=7.9Hz. 4.6Hz), 7.43 (1H, t, J=8.1Hz), 7.B1-7.66 (2H, m), 7.78-7.82 (3H, m), 8.06-8.10 (2H,m). 

(b) Preparation of N-(1-butyl-4-(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 1 8-n a phthyridin*ylJ-N--(2.6-diisopro P yl- 
4-hydroxyphenyl)urea: 

[01001 To a solution of N-[1-butyM-(3-methoxyphenyl)-1 ,2-dlhydro-2-oxo-1 ,8-naphthyridi ^f'^^^ 
4 Slorobenzoyioxy)-phenyl]urea (1 .0 g. 1 .6 mmol) In methanol (30 ml) Is added dropwbe a26 % sodlummethoxWe 
(0 4SmM 76 mmonat room emperature, and the mixture is stirred at the same temperature for one hour. To the 
m WunT is added 7lr, and the mixture is extracted with ethyl acetate. The extract Is washed with an aqueous ^ 
rmch,orldeso.u1.onanda^ 

pressure. The resulting residue Is purified by silica gel column chromatography (1 % methanol/chloroform -» 2 % 
methanol/chloroform) to give the title compound (0.79 g. 1 .46 mmol) as amorphous. ^ 
i H -NMR8(DMSO-d 6 )3.77(3H.S),4.52(2H > t,J=7.7Hz),7.01 (1H dc ^^^•^ H ^^]^'^ 
7.40 (1H. t, J=8.0Hz), 7.60 (1H, s), 7.62 (1H. dd, J=7.9Hz, 1 6Hz). 7.67 (1H. s). 6.60 (1H, dd. J=4.8Hz, 1 7Hz). 9.05 
(1H.8). 

Example 26 

Preparation of N-[1 -buty|.4-(3-methoxyphenyl)-1 ^-dihydro^-oxo-I.e-naphthyridin-S-yll-N'^.e-dlisopropyl^- 
(3-pipordinopropoxy)-phenyl]urea; 

[01011 To a solution of N-[1-buty^-(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 ^^Mp^^jM^ 
4-hvdroxyphenvl)urea (254 mg, 0.47 mmol) In DMF (7 ml) are added successively potass.um carbonate (193 mg. 1.40 
JSTSSSZlL (39 mg, 0.23 mmol), 1 .(3-chloropropyl) P iperidine hydrochloride (111 mg, OS . mmoO * room 
temperature, and the mixture is stirred at about 45-C for 5 hours. To the mixture is added water and the mixture Is 
Id I wi th ethyl acetate. The extract Is washed with water and a saturated brine, dried over anhydrous magnes.um 
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sulfate and concentrated under reduced pressure. The resulting residue is purified by silica gelcolumn chromatography 

ulS] To a solution ol the above amorphous In ethyl acetate (1 ml) .a added a 1M lvMM>H hi WtU 
mf) and thereto Is turther added ether (20 ml), The mixture is stirred at room temperature lor " ^ || .5?^^ 
2 Tice-coolTng for one hour. The precipitated crystals are collected by filtration to give the hydrochloride of the btle 
compound (153 mg, 0.22 mmol) as colorless crystals. ioot „ ul nH . . R1 ,, H t . 7 5Hz x 

•H-NMR 6 (CD a OD) 1 .01 (3H, t, J=7.3Hz), 2.78-3.00 (2H, m), 3.82 (3H, s). 3.96 (2H, t, <*W,JfiW£ J= 75Hz >' 
6^0 (2H s) 7. 3 1B (1H, dd. J=8.1Hz, 4.6Hz), 7.71 (1H. dd, J=62Hz, 1 .7Hz). 8.S8 (1H. dd, J=4.6Hz. 1 .8Hz). 

Example 26 

Preparation of N-O-butyM-ta-methoxyphen^ 
(2-plperldlnoethoxy)phenyl)-urea: 

r0103] In the same manner as in Exampte 25. the hydrochloride of the title compound Is obtained from N"P W 

(2-ch!oroethvI)piperidine hydrochloride as colorless crystals. . 

nS£l (Cd" D ) 1 .00 (3H, t. J-7.1 Hz). 2.90-2.98 (2H. m). 3.82 (3H s). 4.07 W 

6.63 (2H. 8), 71 7 (1 H, dd, J=8.1 Hz, 4.6Hz). 7.70 (1 H, dd, J=7.9Hz, 1 .7Hz), 8.57 (1 H, dd, J=4.6Hz, 1 .8Hz). 

Example 27 

Preparation of N ^-butyM-(3-methoxypheriyl)^ 
(3-pyridylmethoxy)ph enyl]urea: 

[0104] in the same manner as In Example 25, the hydrochloride of the title compound Is obtained from ***** 
S(3™th«>x y phenyl)-1^ 

chloride hydrochloride as colorless crystals. _ u , _ «■,„.. B \ r 7 o 

1H-NWR 5 (CD3OD) 1.00 (3H. t, J=7.3Hz), 2.89-2.98 (2H. m). 3.B1 1 (3H I J 4.81 (2H. J J=7_5Hz) Ml ™ 
(2H, s), 7.18 (1H, dd, J=8.1Hz, 4.7Hz), 7.70 (1H. dd, J=8.1Hz, 1.8Hz), 7.91 (1H, d, J=7.9Hz). 8.48 (1H, d. J=3.5HZ), 
8.58 (1H, dd, J=4.6HZ, 1 .8Hz), 8.61 (1H, e). 

Example 28 

Preparation of N-f 1 -butyl-4-(3-methoxyphenyl>-1 .2-dihydro-2-oxo-1 ,B-naphthyridin-3-yfJ-N'-[2,6-diisoprepyl-4-(3- 
(1 ,2.4-triazoM -yl)propoxy]-phenyl]urea: 

[01051 in the same manner as In Example 25, the hydrochloride of the title compound is obtained from N-[1-butyl- 
M3methoxyphenyl)-1.2-dlhydro-2-oxc^ a ° d 
(3-bromopropyl)-1,2,4-triazole as colorless crystals. 

IH-NMRo (DMbo-de) 3.77 (3H, s), 653 (2H, s). 7.24 (1H, dd. J=8.0Hz 4 8Hz), ™ (1H, dd. J=7.6Hz. 7.6Hz). 7.59 
(1H, 8). 7.62 (1H, d. J=6.4HZ), 7.69 (1H. s). 7.96 (1H, s), 8.52(1H, S). 8.61 (1H, d. J=4.6Hz). 

Exgmpje 29 

Preparation of N-[1 -(4-pentenyl)-4-(3-methoxyphenyl)-1 ^-dihydro-2-oxo-l ,B.naphthyridin-3-yll-N'-[2-tert-butyl* 
(hydroxymethyl)phenyl]-urea: 

[01061 in the same manner as in Example 7, the title compound is obtained from ^ a ^- 3 ^°^ o meXh ' 
Eenyl)-1 ,2-dihydro-2-oxo-1 ,8-naphthyridlne and g-tert-butyl-S^tetrahydro^H-pyran^-yOoxymothylJamhne. 
|R(KBr)29B2. 1841, 15B4, 1530, 1458. 1287. 1244, 1044. 913. 779 cm 1 . 

Examples 30-36 

[01071 The compounds as listed in Table 1 are obtained In the same manner as in Example 8 (b). 
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Table 1 




Ex. No. 




Physicochemical properties 




NM&, 


Hydrochloride: 

mp 174- X7o U 


31 


NHMe 


Hydrochloride: 
mp 163-165°C 


32 


NHEt 


Hydrochloride: 
mp 158-161°C 


33 


NHCHMe a 


Hydrochloride: 
mp 162-164°C 


34 


NH(CH2) 2 OH 


Hydrochloride: 
mp 118-123°C 


35 




Hydrochloride: 
mp 158-168°C 


36 


/ — \ 

*V / N ~\ 


Hydrochloride: 
mp 153-156 Q C 



Examples 37 to 40 

[0108] Tne compounds as listed In Table 2 are obtained In the same manner as In Example 
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,22 



Ex. No. 


R 23 


Physical Properties 


37 


F 

<0-0 N -Q 
-O 

Me 


Hydrochloride: 
mp 158-1681C 


38 


MeO 

-p 

Me 


Hydrochloride: 
mp 205-207t 


39 


rO 

Me' 


mp 130-135*} 


40 


Me 
Me— < 


Hydrochloride: 
mp 135-143TC 



Example 41 

Preparation of N-[1 -butyl-4-(3-methoxyphenyl>-1 ,2-dihydro-2H5xo-1,8-naphthyri^^^ 
4-hydroxymethylphenyl)urea: 

(a) Preparation of N-[1 ^utyl^S-methoxyphany l)-1 ,2-dihydro-2-oxo-1 .B-naphthyridin-a-ylJ-N'-p.B-diisopropy^ftert- 
butyldlmethytsilyloxymethyl) phenyl] urea: 

[0109] In the same manner as in Example 24 (a), the title compound is obtained from 3-Bmino-1-butyi-4-(3-methox- 
yphanyl)-1 2-dihydro-2-oxo-l ( 8-naphthyridine and 2,6-diisopropyl-4-(tert-butyldlmethyl6ilyloxymeth7i) aniline. 
1 H-NMR a (DMSO-de) 0.00 <6H, s), 0.64 (9H, s), 3.71 (3H. a), 4.62 (2H, t, J=6.BHz), 4.58 (2H, s). 
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(b) Preparation of N-[1-butyM-(3-methoxyphenyl)-1 ( 2-dihydro-2-oxo-1 ,8-naphthyridin^yl]-N'-(2,6-diteopropyl- 
4-hydroxymethyfehenyl)urea: 

[0110] A solution of N-[1-butyl-4-(3-methoxyphenyl)-1 ,2-dlhydro-2-oxo-1 ^-naphthyridln-a-yll-N'-^^dllsopropyl^- 
(tert-butyldlmelhylsllyloxymelhyl)phenyl]urea (6.75 g, 10.1 mmol) In methanol containing 15 % HCI (100 ml) Is stirred 
at room temperature Tor 3 hours. Water is added to the reaction solution , and the mixture Is extracted with ethyl acetate. 
The organic layer is washed with water (once) and an aqueous sodium hydrogen carbonate solution (once). The solvent 
is concentrated under reduced pressure, and the residue is purified by silica gel chromatography to give the title com- 
pound (5.0 g, 8.99 mmol) as colorless amorphous, 
mp 122-123°C 

1H-NMR 8 (DMSO-de) 0.94-1.01 (15H, m), 3.76 (3H, s), 4.40 (2H r d, J=5.7Hz), 4.51 (2H, t, J=7.1Hz). 
Example 42 

Preparation of N-{1 -butyl-4-(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 .B-naphthyridin-S-yll-N'-fZ.e-diisopropyl- 
4-amlnomethylphenyl)urea: 

(a) Preparation of N-[1-butyl-4-(3-mothoxyphenyl)-1 ,2-dihydro-2-oxo-1 f 8-naphthyridin-3-yQ-N , -(2,6-dilsopropyl- 
4-bromomethylphenyOurea: 

[0111] To a solution of N-[1-butyl^-(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 ,8-naphthyrldin-3-yO^H2.6-diisopropy^ 
4-hydroxymethylphenyl)urea (5.0 g, 9.0 mmol) In methylene chloride (50 ml) Is added phosphorous tribromlde (1.02 
ml, 1 .10 mmol) under ice-cooling, and the mixture is stirred at room temperature for 4 hours. To the mixture is added 
water, and the mixture Is extracted with ethyl acetate. The organic layer Is washed twice with water, and dried over 
anhydrous magnesium sulfate. The solvent Is concentrated under reduced pressure, and the residue is purified by 
silica gel column chromatography to give the title compound (2.1 5 g, 4.05 mmol) as colorless amorphous. 
1H-NMR 8 (DMSO-de) 0.84-1.02 (15H, m), 3.77 (3H. s), 4.51 (2H, t, J=6.8Hz), 4.63 (2H, s). 

(b) Preparation of N-[1-butyl-4-(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 ,B-naphthyridin^3-yl]-N , -(2,e-diisopropyl- 
4-phthallmidomethylphenyl)-urea: 

[01 12] To a solution of N-[1-butyM-(3-methoxyphenyl)-1 ,2-dthydro-2-oxo-1 1 8-naphthyridin-3-yl]-N , -(2,B-diisopropyl- 
4-bromomethytphenyl)urea (400 mg, 0.65 mmol) in dimethyltormamido (10 ml) is added potassium phthalimide (144 
mg, 0.78 mmol) at room temperature, and the mixture is stirred at room temperature for 3 hours. To the mixture is 
added water, and the mixture is extracted with ethyl acetate. The organic layer is washed twice with water, and dried 
over anhydrous magnesium sulfate. The solvent is concentrated under reduced pressure, and the residue Is purified 
by silica gel column chromatography to give the title compound (393 mg. 0.57 mmol) as colorless amorphous. 
1 H-NMR 8 (DMSO-de) 0.93-0.97 (15H, m), 3.75 (3H, S), 4.49 (2H, t, J=6.9Hz), 7.72 (2H, d, J=5.5Hz), 

(c) Preparation of N-[1-butyl-4-(3-methoxyphenyl)-1 ,2-dihydrc-2-oxo-1 ,8-naphthyr1din-3-yl]-N , -(2,6-diisopropyl- 
4-amlnomethylphenyl)urea: 

[0113] to a solution of N-[1-butyM-(3-methoxyphenyl)-1 ,2-dlhydro-2-oxo-1 ^-naphthyridln-S-yll-NHS.e-dilsopropyl- 
4-phthalimidomethylphenyl)-urea (393 mg, 0.57 mmol) in a mixed solvent of ethanol/chloroform (10 ml) is added hy- 
drazine monohydrate (0.033 ml, 0.68 mmol) at room temperature, and the mixture is stirred at room temperature for 
2 hours. To the mixture is further added hydrazine monohydrate (0.14 ml, 3.4 mmol), and the mixture is stirred at room 
temperature for 4 days. To the mixture Is added water, and the mixture Is extracted with ethyl acetate. The organic 
(ayer is washed twice with an aqueous sodium hydrogen carbonate solution, and dried over anhydrous magnesium 
sulfate. The solvent Is concentrated under reduced pressure, and the residue is purified by silica get column chroma- 
tography to give the title compound (256 mg, 0.46 mmol). 
1H-NMR 6 (DMSO-de) 0.88-1.01 (15H. m), 3.65 (2H, s), 376 (3H, s), 4.51 
(2H, t, J=7.0Hz). 
Hydrochloride: 
mp 186-1 87*C. 

Examples 43-45 

[0114] The compounds as listed In Table 3 are obtained in the same manner as in Example 42 (b). 
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Table 3 




Ex. NO. 


R 23 


Physiochemical properties 


43 




Hydrochloride: 
mp237-238t 


44 


o 


Hydrochloride: 
mp 257-258t 


45 


-NEta 


Hydrochloride: 
mp 213-2 14*0 



Example 46 

Preparation Df N-[1 -butyl-4-(4-methoxy phenyl)-1 ,2-dihydro-2-oxo-1 .B-naphthyridin-a-yll-N'-p-tert-butyKS- 
(hydroxymethyl)phenyl]urea: 

[0116] In the same manner as In Example 7, the title compound Is obtained from 1-butyi-3-carboxy-4-(4-methoxy- 
phenyl)-1 ,2-dihydro-2-oxo-1 ,8-naphthyridine and 2-tert-butyl-5-[(tetrahydro-2H-pyran-2-yl)oxymethyl]aniline. 
1H-NMR 8 (DMSO-d e ) 0.98 (3H, t, J=7.3Hz), 1.21 (9H, s), 3.79 (3H, s), 4.37 <2H, s), 5.05 (1H, br 6>, 6.8B (1H, s). 

Example 47 

Preparation of N-J1 -butyl-4-(4-methoxyphenyl)-1 ( 2-dlhydro-2-oxo-1 .S-naphthyrldin-S-yll-N^^-tert-butyl-S- 
(dlethylaminomethyl)phenyl]urea: 

[0116] In the same manner as In Example 8, the title compound is obtained from N-[1 -buty1-4-(4-methoxyphenyl)- 
1 ,2-dlhydro-2-oxo-1 ,8-naphthyr1dln^3-yl]-NM2-tert-butyl-5-(hydroxymethyl)phenyl]urea. Hydrochloride: 
mpl98-199°C. 

Example 48 

Preparation of N-[1 -butyl -4-(3-methoxy phenyl)- 1 ,2-dihydro-2-Oxo-1 ,B-naphthyrtdin-3-y1]-NH2-tert-butyl-5- 
(amlnomethyl)phenyl]urBa: 

[01 17] To a solution of N-{1 -butyl-4-(3-methoxyphenyl>1 ,2-dihydro-2-oxo-1 .B-naphthyrldin-S-yn-N'-^-tert-butyl-S- 
(bromomethyl)phenyl]urea (400 mg, 0.68 mmol) In dimethylformamide (20 ml) Is added sodium azide (440 mg, 8.76 
mmol), and the mixture Is stirred at about 60 e C tor 6 hours. To the mixture is added water, and the mixture is extracted 
with ethyl acetate. The organic layer is washed twice with water, and dried over anhydrous magnesium sulfate. The 
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*e solvent was evaporated. The resultant is extracted with ethyl acetate, and the organic layer * ™ 
^auu^ s^ium hy^gen carbonate solution, and dried over anhydrous magnesium sulfate. ™e aotant ta ^con- 
S unS pressure, and the residue to purified by silica gel column chromatography to gh,e the trtte 

(1H,s). 
Example 49 

Preparation of h#+#WWP#»^^ 
(hydroxymethyOphenylj-urea: 

[0119! in the same manner as in Example 24 (a), ^■^^^^^^^'^S'^Z 
anion hvridin-3-vll-N'-t2-tert-butyl-5-Utetrahydro-2H-pyran-2-yl)oxymethyl]phenynurea Is obtained from 3-ammo 
1 i£!££^ ,B-naphthyrid.ne and 2-tert-buty,^l(tetrahydro-2H.pyran- 

XSSZSSSSu* OK t. J-B.OHz), 1.20 OH s). 4.29 (1H. d. J.,1 JHft 4.49-4.55 (3H. m). 4.61 (1H, m). 

Ww"\*Xe same manner as In Example 7 (b), the title STo^hT 1 
iH-NMR 8 (DMSO-de) 0.9S (3H, t, J=7.1Hz), 1.18 (9H, s), 4.36 (2H, d, J=5.7Hz), 5.11 (2H, s). B.07(1H. a). 
Hydrochloride: 
mp 14S-160°C. 

Example SO 

Preparation of Nfl -buty1-4-[3-(3-pyridylmethoxy)phenylM ,2-dihydro-2-oxo-1 .B-naphthyridln-S-yrj-N'-p.B-dteopropy^ 
4-(hydroxymethyl)-phenyl]urea: 

rnn-it In the same manner as in Example 24 (a), N-[1-butyW-l3-{3-pyridylmethoxy)phenyn-1,2-dlhydro.2-oxo. 

iH-NMR 8 <DMSO-d 6 ) 0.94-1.01 (16H, nfl, 4.40 (2H, d, J=5.7Hz), 4.51 (2H, t, J=7.1Hz>, 5.05 (1H, t, J=5.7Hz), 5.14 

(2H,8),7.59(1H ( s). 

Hydrochloride: 

mp 170-1 71 °C. 

Example 51 

Preparation of N-£1-butyM-|3-r3-(hydro^ 
(1 -pyrezoly lmethyl)-phenyl]urea: 

(a) Preparation of N*1*ulyl-HWra^^ 
buty W-(1 -pyrazoryl-methyl)phenyl]urea: 

[0123] In the same manner as in Example 24 (a), the title compound Is obtained from 
5.18 (2H, s), 6.22 (1H, brs), 8.07 (1H, brs). 
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(b) Preparation of N-[1-butyl-4-{3-[3-(hydroxy)propoxy]phenylh1^ 
butyl-5-(1 -pyrazolylmethyl)phcnyl]urea; 

[01241 A suspension of N-(1-bulyl-4i3-[3-<benzy1oxy)propoxy]phenyl]-1 ,2-dih y dro-2-oxo-1 ,8-naphthyrtdln-3-y1]-N'- 
2-terl-butyl^l -pyrazolylmethyDphenyTJurea (1 .B6 g, 2.6 mmol), 1 0 % palladium carbon (180 mg), cone, hydrochlonc 
acid (0.21 ml, 2.6 mmol) In methanol Is stirred under hydrogen atmosphere at room temperature tor 8 hours. The 
mixture Is Altered on cellte. and the solvent is concentrated under reduced pressure. The resultant is d^o^ed in 
chloroform, and thereto are added water and aqueous ammonia. The mixture is st.rred and the chloroform layer is 
dried over anhydrous sodium sulfate, and the solvent is concentrated under reduced pressure. The residue is purified 
by silica gel column chromatography to give the title compound (1 .53 g. ^-J^J^ 
iH-NMR 8 (DWSO-de) 0.98 (3H, t, J=7.3Hz), 1 .1 9 (9H, s). 4.01 (2H, t, J=6.3Hz), 4.52 (3H, br). 5.20 (2H. s), 6.23 (1H. 
b),B.06(1H,s). 
Hydrochloride: 
mp 116-119°C. 

Example 52 

Preparation of N-n -butyl-4-(3-hydroxyphenyl)-1 ,2-dihydro-2-oxo-1 ,8-naphthyridln-3-yl]-N42-tert-butyl-S- 
( 1 -imldazolylmethyl)phenyl]urea: 

[01251 To a solution of NH1*utyM-(3-rnethoxyphenylH^ 

1-imldazolylmethyDphenyll-urea (3.79 g. 6.16 mmol) In methylene chloride (60 ml) Is added dropwtee a solution of 
boron tribromlde (6.18 g, 24.64 mmol) In methylene chloride under tee-cooling. After the addition, the mixture is stirred 
at room temperature (or3 hours. To the mixture are added successively water, an aqueous sodium hydrogen carbonate 
solution, ethyl acetate, and a 2N aqueous sodium hydmxlde solution, and the mixture is stirred. The mbrture te sepa- 
rated, and the organic layer Is concentrated under reduced pressure. The precipitated crystals are coHected by filtration, 
and suspended In acetonltrile. The mixture is stirred for2 hours, and the precipitates are collected by filtration to gnre 
the title compound (324 g, 5.74 mmol) as colorless crystals. 

^R?(SiaO^ 0.M (3H, t, J.7JH4, 1 .20 (9H, .), 4.50 (2H, t, J=7.3Hz>, 5.05 <2H, .). 6.23 (1 H. m), 8.09 (1 H. 
tors). 

Hydrochloride: 
mp 160-162.5^0. 

Examples 53-55 

[01261 In the same manner as in Example 25, the compounds as listed in Table 4 are obtained from N-[1 -butyW- 



31 



EP1 104763 A1 



Table 4 





Ex. No. 




Physicochcniical properties 


S3 


-(CH^NEt, 


Hydrochloride: 
mp 136-142°C 


54 


-(CHaJgOBn 


^-NMR 6 (DMSO-dg) 0.98 (3H, t, 
J-7.3HZ), 1.20 (9H, s), 3.55 (2H, t, 
J=6.2Hz), 4.02 (2H, t, J=6.2Hz), 4.44 
(2H, s), 4.50 (2H, br), 5.05 (2H, s), 
8.11 UH.br a). 


55 


— o 


Hydrochloride: 
mp 148-15 1.5t 



Bn means a benzyl group. 



Example 56 

Preparation of N^.butyl^l3tf-(hydrox^^ 
( 1 -lmldazolylmethyl)-phenyl]u rea: 

[0127] in the Bame manner as In Example 51 (b). the title compound Is obtain ec i from N-ll ^^^^ 
P ro P oUbenyl]-1,2^.hydro-2-oxo-1.8-na P hthyrld.n-3-yl]-N^|?-tert-buty^l^ 

1H-NMR 16 (DMSO-de) 0.88 (3H. t. J=7.3Hz). 1.18 <8H, s). 4.00 (2H, t. J=6.3Hz). 5.06 (2H, s). 8.10 (1H, brs). 

Hydrochloride: 

mp126-134»C. 

Example 57 

Preparation ol N-[1 -butyl-4-(3-methoxyphenyl)-1.2-dlhydro-2-oxo-1 ,B-naphthyrldln-3-yQ-N'-(2,6-dllsopropyl- 
4-amlnophenyl)urea: 

(a) Preparation of N-[1-butyl-4-(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 ,8-naphthyt1din-3-yl]-NH2.6<Jllaopropyl- 
4-tritylaminophenyl)urea: 

[01281 In the same manner aa In Example 24 (a), the title compound is obtained from a-amino-l-butyM-p-melhox- 
yphonylH.2-dihydro-2-oxo-1,8-naph^^ _„ M7H m , „ SB (1H 

1H-NMR 8 (DMSO-de) 0.70-0.76 (12H, br), 0.96 (3H, t, J=7.1Hz), 4.49 (2H. t, J=7.7Hz), 7.14-7.37 (17H, m), 8.56 (1H, 

dd, J=4.6Hz. 1.7Hz). 
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(b) Preparation of N-[1-butyl-4-(3-methoxyphenyl)-1.2-dihydro-2-oxo-1 .e-naphthyridin-S-yq-N'-^.e-dilsopropyl- 
4-aminophenyl)urea; 

[0129] A su3penslon ol N-[1-butyM-(3-memoxypheriyl)-1^ 

P yl-44riry1amlnophenyl)ureB (273 mg. 0.34B mmol), a 10 % palladium carbon (56 mg) in ethanol is atlrred under hy- 
drogen atmosphere at room temperature (or 8 hours. The mixture Is filtered on cellte. and the solvent Is concentrated 
under reduced pressure. The residue Is purified by silica gel column chromatography to give the title compound (1 65 

5nM 3 R r(DMSO-d2?9*i-0 99 (15H, m), 3.76 (2H. s), 4.51 (2H, t, J=7.7Hz), 6.23 (2H, s), 7.22 (1H, dd, J=7.9Hz, 
4.8Hz). 

Example 58 

Preparation ol N-1.1 -butyl-4-(3-methoxyphenyl)-1 ,2-dlhydro-2-oxo-1 .B-naphthyridin-S-yO-N^e-diisopropyM- 
(3-pyridylmethylamino)phenylJ-urea: 

[01301 To a solution of Nr[1-butyl-4-(3-fnethoxyphenyi)-1 ,2-dihydro-2-oxo-1 ,8-nBphthyridin-3-yf]-N'-(2,8-dil8opropyl- 
4-aminophenyl)urea (450 mg. 0.727 mmol) in methanol (5 ml) are added nlcotinaldehyde (0.137 ml, 1.45 mmol) and 
cone hydrochloric acid (0.12 ml, 1 .44 mmol) at room temperature. Then, the mixture is cooled under ice-cooling, and 
thereto Is added sodium borohydride (66.6 mg, 1.09 ml), and the mixture Is stirred at room temperature for £> hounr 
To the mixture Is added water, and the mixture is extracted with ethyl acetate. The organic layer is washed twice with 
an aqueous sodium hydrogen carbonate solution and then dried over anhydrous magnesium sulfate. The solvent Is 
concentrated under reduced pressure, and the residue is purified by silica gel column chromatography to give the title 
compound (476 mg, 0.654 mmol) as colorless amorphous. 

1H-NMR 6 (DMSO-d 8 ) 0.88-1.03 (15H, m), 3.75 (3H, s), 4.23 (2H. d, J=5.7Hz), 4.51 (2H, t, J=7.5Hz), 7.65 (1H, s), 8.55 

(1H,8). 

Hydrochloride: 

mp160-161"C. 

Example 59 

Preparation of N-[1 -butyl-4-(3-methoxyphenyl)-1 .2-dlhydro-2-oxo-1 ,8-naphthyrldin-3-yfl-N'-[2.6-dil8opropyl-4-[N- 
(3-pyridylmethyl)-N-methylamino]phenyl]urea: 

[0131] To a solution of N-[1-butyM-<3-methoxyphenyl)-1 ,2-dlhydro-2-oxo-1 ,8-naphtnyridin-3-yn-N'-[2,6-diisopropyl- 
4-(3-pyridylmethylamino)-phenyl]urea (476 mg. 0.752 mmol) in methanol (5 ml) are added a 37% aqueous formalde- 
hyde solution (122 mg, 1 .50 ml) and cone, hydrochloric add (0.13 ml, 1 .50 ml) at room temperature. The mixture Is 
cooled with Ice, and the thereto is added sodium cyanoborohydrlde (71.0 mg, 1.13 ml), and the mixture ie stirred at 
room temperature for 6 hours. To the mixture Is added water, and the mixture Is extracted with ethyl acetate. The 
orqanlc layer is extracted twice with sodium hydrogen carbonate, and dried over anhydrous magnesium sulfate. The 
solvent is concentrated under reduced pressure, and the residue Is purified by silica gel column chromatography to 
give the title compound (445 mg, 0.684 mmol) as colorless amorphous. . «^ * a At mlJ „ x 

'H-NMR 8 (DMSO-d 6 ) 0.94-0.97 (15H, m), 2.99 (3H, s), 3.76 (3H. s), 4.49-4.52 (4H, m), 6.35 <2H, s), 8.41 (2H, m), 
8.46 (1H,s). 
Hydrochloride: 
mp 166-157 4 C. 

Example 60 

Preparation of N-(1 -butyl-4-[3-l3-(hydroxy)propoxy]phenyf]-1 ,2-dlhydro-2-oxo-1 ,8-naphthyridin-3-yl]-N'- 
[2,6-dllsopropyl-4-aminophenyl]urea: 

(a) Preparation of N-[1-butyl-4-(3-[3-(benzyloxy)propoxy]phenyl]-1,2-dihydro-2-oxo-1,8-naphthyrldi^-3-yQ-N , - 
[2,6-dilsopropyl-4-trttylamlnophenyl)urea: 

[0132] In the same manner as in Example 24 (a), the title compound is obtained from 3-amlno-1-butyl-4-f.3-C3-(ben- 

zvloxv)propoxylphenyl]-1,2-dihydro-2-oxo-1 ,B-naphthyridine and 2,6-dlisopropyl-3-trttylaminoaniline. 

1 H-NMR 6 (DMSO-de) 0.81 (3H, d. J=8.8Hz), 0.88 (3H. d. J=6.8Hz). 0.97 (3H, t. J=7.3Hz). 3.58 (2H, t, J=62Hz). 4.05 
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(2H, t, J=Q2H2) t 4.51 (2H, t, J=7.0Hz), 5.18 (1H, s), 5.85 <1H, d, J=B.6Hz), 7.51 (1H, s), 7.73 (1H, s). 

(b) Preparation of N-tl-butyU-p-ia-tbenzyloxyJpropo^phenyll-l.g-di hydro -2-oxo-1,B-^aphlhy^idi^-3-y^]-N , - 
[2 ( 6-dnsopropyl"4-aminophenyl]urea; 

[0133] To a solution of N-[1 -butyl-4-[H3-(benzyloxy)properly]phenyl]-1 ^-dlhydro-2-oxo-1,8-naphthyrldln-3-yl]-N'- 
[2,6*lilsopropyM-tritylaminophenyl]urea (1 .60 g, 1 .74 mmol) In a mixture of acetone (20 ml) and methanol (20ml) Is 
added cone, hydrochloric acid (1 ml, 12 mmol) under ice-cooling, and the mixture is stirred at room temperature for 14 
hours. The reaction solution is made basic by adding thereto aqueous ammonia under ice-cooling, and extracted with 
ethyl acetate. The organic layer is weshed twice with aqueous sodium hydrogen carbonate solution, and the solvent 
is concentrated under reduced pressure. The residue is purified by silica gel column chromatography to give the title 
compound (1 .07 g, 1 .58 mmol). 

*H-NMR 5 (DMSO-de) 0.89-1.20 (17H, m), 3.58 (2H, t, J=6.2Hz), 4.05 (2H, t, J=6.4hz), 7.53 (1H, s), 7.67 (1H, 6). 

Hydrochloride: 

mp136-139°C. 

(c) Preparation of N-[1-butyl-4-[3{3-(hydroxy)propoxy]phen^ 
[2 , 6-di iso propyt-4-amino phenyl] urea: 

[0134] In the same manner as in Example 51 (b), the title compound is obtained. 

'H-NMR 6 (DMSO-dg) 0.90-1 ,20 (15H, m), 3.52-3.58 (2H, m), 3.99-4.06 (2H, m), 4.41 (2H, br), 4.52 (2H, t, J=7.3Hz), 

7.63(1H,s),7.6B(1H, s). 

Hydrochloride: 

mp153-155°C. 

Examples 61-64 

[0135] The compounds as listed in Table 5 are obtained In the same manner as In Example 60 (a) and (b). 
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Table 5 




Ex. No. 


R 3 * 


Physiochemlcal properties 


61 


— o 


Hydrochloride: 
mp 185-187*C 


62 




Hydrochloride: 
mp 176-177*0 


63 


rQ 


Hydrochloride: 
mp 175- 176*0 


64 


-(CH 3 ) a NEt, 


Hydrochloride: 
mp 175-176*0 



Example 65 

Preparation of N41 -butyl-4-L3-|3-(hydroxy)propoxy]ph8nyl]-1 ,2-dihydro-2-oxo-1 ,8-naphthyridin-3-yl)-N'- 
^.WilsopropyM-aminophenyOurea: 

[0136] In the same manner as In Example 24 (a), N-[1 -butyl ^-(3-[3-(benzyloxy)propoxy]phenyl]-1 ,2-dihydro-2-oxo- 
1,B-nBphthyridln^yl]-N'-<2,6-dil6opropy^ Is obtained from 3-amlno-1-butyt-4-[3-CHbenzy- 

loxy)propoxy]phenyl]-1 ,2-dlhydro-2-oxo-1 ,8-naphthyridine and 2,Wlisopropyl-4*trltylamlnoaniline. 
1 H-NMR 6 (DMSO-dg) 0.70-0.81 <12H, m), 0.95 {3H, t, J^.IHz), 3.58 <2H, t, J=6.2Hz), 4.02 (2H, m), 4.46-4.49 (2H, 
m), 6.15(1 H, s), 6.51 (1H,s). 

[0137J A suspension of the above compound (1.93 g, 2.10 mmol), cone, hydrochloric acid (0.1 90 ml, 2.31 mmol) and 
a 10 % palladium carbon (580 mg) in methanol (50 ml) is stirred at room temperature under hydrogen atmosphere for 
8 hours. The mixture is filtered on celite, and the solvent Is concentrated under reduced pressure. The resultant Is 
extracted with ethyl acetate, and the organic layer is washed twice with an aqueous sodium hydrogen carbonate so- 
lution, and dried over anhydrous magnesium sulfate. The solvent is concentrated under reduced pressure, and the 
residue is purified by silica gel column chromatography to give the title compound (834 mg, 1.43mmol) as colorless 
amorphous. 

1H-NMR 6 (DMSO-d 6 ) 0.92-1.00 (15H, m), 3.52-3.58 (2H, m), 3.99-4.06 (2H, m) r 4.52-4.54 (3H, m), 4.80 (2H, br), 6.23 

(2H,s), 7.64 (1H, s). 

Hydrochloride: 

mp175-176°C. 
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Example 66 

Proration of N-T.1 -butyl-4-(3-methoxyphenyl>-1 ^-dihydm-Z-oxo-I.S-naphthyridin-a-yfl-NHZ.e-diteopropyl.S- 
(3-pyrfdylmethylamlno)phenyl]-urea: 

[0138] in the same manner as In Example 58, the title compound Is obtained from N-[1 .butyl-4-(3-methoxy P henyl)- 
i 2-<llhvdro-2-oxo-1,8-naphthyr1dln-3-yl]-N , -(2.6-dlisopropyl-3-aminophenyl)urea. anolMU A . nR n,% 

4 f-NMR mSElw oS-1 22 (15H, m), 3.27-3.36 (2H, m), 3.77 (3H. a). 4.52 (2H. t. J=B.2H 2 ). 6.28 (1H. d. J=8.6Hz). 
6.73 (1H,d. J=8.6hz). 

Example 67 

Preparation of N-tl-bulyl^S-methoxyph^^ 
(3-pyridylcarbonylamlno)-phenyl]urea: 

mi381 A solution of N -[1-butyW-(3-methoxyphenyl)-1.2-dihyd^^ 

r a Sopheny Za (300 mg. o7b5 mmol). nicotinic acid (66 mg. 0.533 mmol). 1 -hydroxybenzotnaz ote (131 mg 0^87 
3 m 2 ^eS-S'-dimetWaminopropyD-carbodiimlde hydrochloride (93 mg, 0.485 mmol) and EfeN (0.06 ml, 0^85 

mmo .nDMFf^ 

ZZT^Z ZXll JZe The^anlc layer Is washed twice with an aqueous ammonium chloride solution, and 
^^wteZ?2 aSous sodlunThydrogen carbonate solution. The sclent is concentrated under reduced pres- 
sC-dthtr^ 

5 Cr M^O-de) 0.95-1.20 (16H, m). 3.77 (3H. s). 4.52 (2H. t. J=7.3Hz). 8.91-7,2 ,6H. m), 7.75 (2H, s). 9.92 

26 (1H.B). 

Hydrochloride; 
mp 179-180*0. 



10 



15 



20 



30 



35 



40 



45 



50 



55 



Examples 66-73 

p>140] The compounds as Iteted In Table 6 are obtained in the same manner as In Example 67. 
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ax. wo. 


R 3B 


Physiochemical properties 


68 


ID 


Hydrochloride: 
mp 145-146^ 


69 




r H-NMR 6 (DMSO-dg) 0.94-1.15 
(15H, m), 3.77 (3H, s), 4.52 (2H, m), 
6.90 (2H, m), 7.75 (1H, s), 7.85 (2H, 
d, J«=6.0Hz), 8.80 (2H, d, J=»6.0Hz), 
10.00 (1H. s). 


70 


-CH a NM&, 


Hydrochloride: 
mp 162-163^ 


71 


-CHaNEtg 


hydrochloride: 
mp 159-160t: 


72 


N 


Hydrochloride: 
mp 175-176*0 


73 




Hydrochloride: 
mp 164-1661C 



Example 74 

Preparation of N-|1 -butyl-4-(3-methoxyphenyl)-l ,2-dihydro-2-oxo-l ,8-r«pMhyridln^-N42-ttit*utyH5K3-pyrldyl) 
aminocarbonyl]phenyl]-urea: 

(a) Preparation of N-[1 -butyl-4-(3-metnoxypnenyl)-1 ,2-dlhydro-2-oxo-1 ,8-naphthyrtdln-3-yl)-N42-tert-butyl- 
(6-methoxycarbonyl)phenyt]urea: 

[0141] In the same manner as in Example 1 . the title compound is obtained from 1-butyl-3-carboxy-4-(3-methoxy- 
DhenvlVI 2-dlhvdro-2-oxo-1 ,B-naphthyridine and 2-tert-butyl-(5-methoxycarbonyl)aniline. 

5 SSh i (DMSO-d,) 0.96 (3H. t J=7.3HZ), 1 .23 (9H, a), 3.73 (3H, 8), 3.B1 (3H, s), 6.39 (1 H, s), 7.73 (1 H, a). 8.17 
(1H,a). 

(b) Preparation of N^1-butyl^-(3-methoxyphenyl)-1.2-dihydro-2-oxo-1 ,B-naphthyridln*yO-NM2-tert-butyl- 
(5-carboxy)phenyllurea: 

[01421 To a suspension of N-[1 .butyM-P-methoxyphenyD-l .2-dihydro-2K>xo-1 ^naphthyridin-S-yO-N'^-tert^utyU 
5- Jhoxycarbonyl)pheny.>urea (1 7.1 g. 30.7 mmol) in ethanol (500 ml) Is added a 1 0N aqueous j^^C? 
solution (10 ml, 92.2 mmol). and the mixture is heated with stirring at about 50»C for 3 hours. The reaction solution « 
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made acidic with a 3N aqueous hydrochloric acid solution, and the resulting colorless crystals are collected by filtration, 
and washed with hexane, and dried to give the title compounfl l (14.9 g. 274 mmol). 

1H-NMR 5 (DMSO-ds) 0.98 (3H, t. J=7.3Hz). 1.24 (9H, s), 3.74 <3H, a), 6.89 (1H, s). 7.74 (1H. s). 8.14 (1 H, s). 

(c) Preparation or N-[1-butyl-4-(3-methoxyphenyl)-1 ,2-dihydro-2-oxo-1 .8-naphthyridin-3-yQ-N424ert-butyl-[5- 
(3-pyr1dyl)amlnocarbonylJ-phenyl)urea: 

[01431 To a suspension of N-[1 -butyl-4-(3-methoxyphenyl)-1 .2-dlhydro-2-oxo-1 ,8-naphthyrldin-3-yt]-N42-tert*utyl- 
i5-carboxy)phonyl]urea (500 mg, 0.90 mmol) in dlmethylformamlde (30 ml) are added isobutyl chlorocarbonate (0.12 
!nl 0 90 mmol) and triethylamine (0.13 ml. 0.90 mmol), and the mixture Is stirred at room temperature for two hours^ 
To' the mixture Is added 3-aminopyridine (70 mg, 0.90 mmol), and the mixture Is stirred at room temperaturetorVJ 
hours To the reaction solution are added water, a saturated brine and ethyl acetate, and the mixture .s separated The 
organic layer is washed successively with water and a saturated brine, and dried over anhydrous magnesium sulfate. 
The solvent Is evaporated under reduced pressure, and the residue is purified by silica gel column chromatography, 
and crystallized from ethyl acetate/hexane to give the title compound (93.3 mg, 0.15 mmol) as co oriess crystals 
1H-NMH 8 (DMSO-d B ) 0.96 (3H, t, J=7.3Hz), 1 .24 (9H, s), 1 .41 (2H, m), 1 .70 (2H, m), 3.71 (3H, 6), 1 0.35 (1 H, S). 
Hydrochloride: 
mp 178-180-C. 

Examples 76-7B 

(0144] The compounds as listed In Table 7 are obtained In the same manner as In Example 74. 




Table 7 
OMe 



,0 ^y-NH 



K 27 



Ex. No. 


R 27 


Physiochemical properties 


75 




mp 140-143°C 


76 




mp 190-195°C 


77 




mp 133-135°C 


78 


— o 


mp 128-130"G 
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Example 79 

Preparation of N-[1 -butyl-4-[3-(3-plperldlnopropoxy^^ 
(Z.S-dllsopropyl-A-hydroxyphenyOurea: 

[0145] In the same manner as In Example 24, the title compound Is obtained from 1 -butyl-3-amlno.4-[3-<3-piperldl- 
nopropoxy)phenyl]-1 ,2-dlhydro-2-oxo-1 ,8-naphthyridine. 

1H-NMR 6 (DMSO-d e ) 0.93-1.44 (17H, m), 4.00 (2H, m), 4.50 (2H, t, J=7.7Hz), 6.40 <2H, s), 6.85-6.88 (2H, m). 7.49 
(1H, 3), 7.60 (1H, dd, J=8.1H2, 1.7Hz), 7.68 (1H, 3), 8.59 (1H, dd, J=4.6Hz, 1.7Hz), 8.05 (1H, s). 

Example 80 

Preparation of N-[1 -butyl -4-[3-(3-piperidlnopropoxy)phenyl)-1 ,2-dihydro-2-oxo-1 l 8-naphthyridin-3-yl]-N , - 
(2 ) 6-dllsopropyl-3-hydroxyphenyl)urea: 

[0146] N-[1 -Butyl-4-[3-(3-piperidlnopropoxy)phenyl]-1 ,2-dlhydro-2-oxo-1 ,8-naphthyrldin-3-yl]-N , -(2 1 6-diisopropyl- 
3-aminophenyl)urea {100 mg, 0.138 mmol) is dissolved In a 12 % aqueous hydrogen bromide solution at room tem- 
perature, and thereto ie added an aqueous solution (1 ml) of sodium nitrite (13 mg, 0.152 mmol) under ice-cooling. 
The mixture Is stirred under ice-cooling for 30 minutes and then, the reaction mixture Is added an aqueous solution (1 
20 mi) of potassium cyanide (33.7 mg, 0.58 mmol) and cuprous cyanide (15.5 mg t 0.173 mmol). The mixture Is warmed 
to about 70 Q C, and the mixture is stirred for 5 hours. The mixture is extracted with ethyl acetate, and the organic layer 
is washed twice with an aqueous sodium hydrogen carbonate solution, and dried over anhydrous magnesium sulfate. 
The solvent Is concentrated under reduced pressure, and the residue is purified by silica gel column chromatography 
to give the title compound (36 mg, 0.055 mmol) as colorless amorphous. 
25 1H-NMR 5 (DMSO-de) 0.9B-1 .52 (21H, m), 4.03-4.13 (2H, m), 4.58 (2H, t, J=7.3Hz), 6.67 (1H, d, J=B.4Hz), 6.88 (1 H, 
d, J=8.6Hz), 6.94-6.97 (2H, m), 7.03-7.06 (1 H, m), 7.30 (1 H, dd, J=8.0Hz, 4.6Hz), 7.70(1 H, s), 7.75 (1 H, s), 8.94 (1H, s). 



10 



15 



Reference Example 1 



30 Preparation of 2,6-dllsopropyl-4-(3-chllrobenzoyloxy)anlllne: 

[0147] To a solution of m-chloroperbenzoic acid (20.0 g, 1 00 mmol) in methylene chloride (200 ml) is added dropwise 
a solution of 2,6-dllsopropylaniline (10.0 g, 56.4 mmol) in methylene chloride (30 ml) under ice-cooling, and the mixture 
is stirred at the same temperature for one hours and then stirred at room temperature for 12 hours. To the mixture is 

35 added an aqueous sodium thlosulfate solution, and the mixture is stirred for 0.5 hour, and then extracted with ethyl 
acetate. The extract is washed with an aqueous sodium thlosulfate solution (twice), an aqueous sodium hydrogen 
carbonate solution (twice), and a saturated brine (once), and dried over anhydrous magnesium sulfate, and concen- 
trated under reduced pressure. The resulting residue is purified by silica gel column chromatography (ethyl acetate; 
hexane = 1 :20 -> ethyl acetate:hexane = 1:10) to give the title compound (4.0 g, 12.0 mmol) as oil. 

40 1H-NMR 6 (CDCI 3 ) 1 .28 (12H, d, J=6.8Hz), 2.95 (2H, sep, J=6.8Hz), 6.86 (2H, s), 7.44 (1H, dd, J=9.0Hz, 7.7Hz), 7.59 
(1 H, d, J=9.0Hz), 8.09 (1 H, d, J=:7.7Hz), 8.19 (1H, t, J=1 .7Hz). 



Experiment 

45 [0148] Tho ACAT Inhibitory activity of the present compounds Is evaluated by the following method. 
1 . Assay of ACAT Inhibitory activity In a specimen prepared from rabbit liver 

[0149] An enzyme specimen ACAT was prepared according to the method disclosed in the literature: J. Lipid. Re- 
90 search, 30, 681 -690, 1 989, from the liver ot a New Zealand white rabbit, which had been fed with 1 % cholesterol feed 
for one month. The ACAT activity was determined according to the method disclosed in the literature: J. Lipid Research, 
24, 1127-1134, 1983, i.e., using radioactive [l-^Joleoyl-CoA and endogenous cholesterol contained in the liver mi- 
crosome, and calculated from the radioactivity of the labeled cholesterol oleate. The results are shown in Table 8. 



Table 8 



Test compound (Example No.) 


ACAT Inhbltory rate (%) 1 0* M 


1 


98 



39 
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Table 6 (continued) 



Test compound (Example No.) 


ACAT inhibitory rate (%) 1 fr 6 M 


19 


99 



2. Assay of ACAT Inhibitory activity In a macrophage derived from rat peritoneal: 

[0150] The rat peritoneal-derived macrophage was prepared according to the method disclosed In the literature: 
Biochlmica et Biophysica Acta, 1126, 73-80, 1992. The ACAT activity was determined by a ™ dffied , m « h ° d 
method disclosed In the above ittelature: Biochlmica et Biophysica Acta. 1126, 73-80, 1992. i.e., using radioactive 
r9 10-3Hloleic acid and exogenous cholesterol contained in the liposome which was reconstituted according to tne 
method disclosed In the literature: Biochlmica et Biophysica Acta, 1213, 127-134, 1994, and calculated from the radi- 
oactivity of the labeled cholesterolyl oleate. The results are shown in Table 9. 

Table 9 



Test compound (Example No.) 


ACAT Inhibitory rate (%) 1 0* M 


1 

19 


97 
73 



INDUSTRIAL APPLICABILITY 

[0151] The compound of the present invention strongly Inhibits ACAT activity in a specimen prepared from rabbit 
liver or in rat peritoneal-derived macrophage. Therefore, the present compound is useful not only as an agent for 
treatment ot hyportipidemla, but also in the prophylaxis or treatment of atherosclerosis per se or various diseases 
accompanied by atherosclerosis, for example, cerebral infarction, cerebral thrombosis, transient cerebral ischemia, 
angina pectoris, myocardial Infarction, peripheral thrombus or occlusion. 



Claims 

1 . A compound of the formula (I): 




wherein Ring A is a substituted or unsubstituted pyridine ring, 

Y Is a substituted or unsubstituted aikyl group, a substituted or unsubstituted cycloalkyl group, or a substituted 
or unsubstituted aromatic group, 

R1 is a hydrogen atom, a substituted or unsubstituted alky! group, a substituted or unsubstituted alkenyl group, 
a substituted or unsubstituted alkynyl group, or a substituted or unsubstituted cycloalkyl group, 
R 2 is a hydrogen atom or a lower alkyl group, 
R 3 is a lower aikyl group, 
2 Is 

-I ) rji q wherein D 1 is a direct bond or a divalent hydrocarbon group having 1 to 8 carbon atoms and 

optionally containing an unsaturated bond, Q is a hydroxy group, a carboxyl group, a substituted or unsubsti- 
tuted heteroBryl group, or a group of the formula: — NR 4 R 5 (R« and R* are independently a hydrogen atom, 
a a lower alkoxy-substituted lower alkyl group, a cycloalkyl group, or an aralkyl group, or R* and R 5 may 
combine each other, and with the adjacent nitrogen atom to which they bond, form a saturated cyclic amino 
group having 4 to B carbon atoms as ones forming the said ring, and optionally having one NR B (R* is a 
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hydrogen atom, a substituted or unsubstituted lower alkyl group, a substituted or unsubstituted phenyl group, 
a substituted or unsubstituted benzyl group, or a lower alkoxycarbonyl group) or one oxygen atom In the cycle 
thereof) provided that when Q is a substitutedor unsubstituted heteroaryl group, then D 1 is not a direct bono, or 
2) _d2_m_e— W wherein D* Is a direct bond or a divalent hydrocarbon group having 1 to 8 cartoon 
atoms and optionally containing an unsaturated bond, M Is an oxygen atom, a sulfur atom, a eulfinyl group or 
a sultonyl group, or a group of the formula: _NHC(=0)-, -C(=0)NH— or — NR«— (R« Is a hydrogen atom 
or a lower alkyl group), E is a direct bond or a divalent hydrocarbon group having 1 to 6 cartoon atoms and 
optionally containing an unsaturated bond, W Is a hydroxy! group, a carboxyl group, a substituted or ^unsub- 
stltuted heteroaryl group, or a group of the formula; NR*R 5 (R* and R» are as defined above) provided that 
when W is a hydroxy group, a carboxyl group or a group of the formula: -NRW. then E is not a direct bond. 

or a prodrug thereof . or a pharmeceutlcally acceptable salt of the 8ame. 

2. The compound according to claim 1, or a prodrug thereof, or a pharmaceutically acceptable salt of the same, 
wherein Ring A is one of the groups of the following formulae (a), (b) and (c). 

CC CC OC 

(a) lb) W 

3. The compound according to claim 2, or a prodrug thoreof, or a pharmaceutically acceptable salt of the same, 
wherein Y Is a substituted or unsubstituted aromatic group. 

4 The compound according to claim 3, or a prodrug thereof, or a pharmaceutically acceptable salt of the same, 
wherein R 1 Is a substituted or unsubstituted alkyl group, or a substituted or unsubstituted alkenyl group. 

B. The compound according to claim 4, or a prodrug thereof, or a pharmaceutically acceptable salt of the same, 
wherein Ring A is an unsubstituted pyridine ring. 

6 The compound according to claim 5, or a prodrug thereof, or a pharmaceutically acceptable salt of the same, 
wherein Y is a phenyl group being eubstituted by e lower alkyl group or a lower alkoxy group, or a pyndyl group 
being substituted by a lower alkyl group or a lower alkoxy group. 

7 The compound according to claim 6, or a prodrug thereof, or a pharmaceutically acceptable salt of the same^ 
wherein Z is a group of the formula: — D 1 — Q, D' Is a divalent hydrocarbon group having 1 to 4 carbon atoms. Q 
is a hydroxy group, a substituted or unsubstituted heteroaryl group, or a group of the formula: NR*R . 

8 The compound according to claim 6, or a prodrug thereof, or a pharmaceutically acceptable salt of the same, 
wherein Z Is a group of the formula: — D 1 — Q, D 1 isa methylene group or an ethylene group. Q is a hydroxy group, 
a substituted or unsubstituted heteroaryl group, or a group of the formula: NR*R 5 (R 4 and R* are Independently 
e lower alkyl group, or R 4 Bnd R» may combine each other, and with the adjacent nitrogen atom to which they 
bond, form a saturated cyclic amino group having 5 or 6 atoms as ones forming the said ring, and optionally having 
one _NR8— (R 8 la a hydrogen atom, a lower alkyl group, a phenyl group, a lower alkoxycarbonyl group, or a 
benzyl group) or one oxygen Btom In the cycle thereof. 

9 The compound according to claim 5 or 6. or a prodrug thereof, or a pharmaceutically acceptable salt of the same, 
wherein Z Is hydroxymethyl group, (1 -pyrazolyl)methyl group, 2-(1-pyrazolyl)ethyl group, (3,5-dfmetrryM-pyra- 
zolyDmethyl group. (1 -imldazolyl)methyl group. 2-(1 -imidazolyl)ethyl group, (2-methyl- 1 -imidazolyl)methyl group 
(1 2 4-triazoM-yl)methyl group. 2-(1 ,2,4-triazol-1-yl)ethyl group, (l-piperldinyl)methyl group, (1 -pyrrolidlnyl)methyi 
group, (4-meihyl-1-plperazlnyl)metbyl group, morpholinomethyl group, dlethylaminomethyl group or dipropylaml- 
nomethyl group. 

10. The compound according to claim 6, or a prodrug thereof, or a pharmaceutically acceptable salt of the same, 



41 



EP1 104 763 A1 



or unsubstltuted heteroaryl group, or a group of the formula: NR R . 
11 The comoound according to claim 6, or a prodrug thereof, or a pharmaceutlcally acceptable salt of the same, 

lup or a group of the formula: — NR*R a (R* and R* are independently a 

SStaMdi Jam, and with the adjacent nKrogen atom to which they bondjom, >m »f SKSTS 
SSng 6 or 6 atoms as ones loaning the said ring, and optionally having one NR 8 — (R 8 Is a hydrogen atorr 
lower alky, group, a phenyl group, a lower alkoxycarbonyl group, or a benzyl group) or one oxygen atom In the 
cycle thereof)). 

12. The compound according to claim 6, or a prodrug thereof, or a pharmaceuticalfy acc^pte ible salt of the same 
wherein Z is a group or the formula: -D^-M-E-W, D 2 is a direct bond, a methylene group, or an ethylene 
group, M is a group of the formula: — NHC(=0)— or — C(-0)NH— . 

13 The comoound according to claim 6. or a prodrug thereof, or a pharmaceutical* acceptable salt ol Ithe same, 
£!^Slv Oroup, a^-pyridyDethoxy group, (3-pyridyl)methoxy group, i 
rrouD^yridlSoxygrou^ 

JZ*^^^^ 3-(diethytam.no )P ropoxy group. ^^^^^ 

?1 olSdlnynpropoxy group, 2- morphollno)ethoxy group. 3-(mor P holino)propoxy group, pinr^mrthwrne- 
^S^SSX^^m (4-pyridy.)-ma,hoxymethy. group <3-<1 ^^SS^ 
Sri group (2-pyr.dyl)methylamlnometh y i group, (3-pyrldyl)methylaminomethyl group 
t^ouM^ 

or (N-(4-pyndyDmethyl-N-methyl}aminomothyl group. 

14 The compound according to claim 6, or a prodrug thereof, or a pharmaceutlcally acceptable salt of the same, 
wherein R 2 Is a hydrogen atom, and R 3 is an Isopropyl group or a tert-butyl group. 

15. The compound according to claim 6, or a prodrug thereof, or a pharmaceutlcally acceptable salt of the same, 
wherein R a and R 3 are an Isopropyl group. 

16 The compound according to claim 9, or a prodrug thereof, or a pharmaceutical* acceptable salt of the same, 
wherein R 2 Is a hydrogen atom. B nd R 3 Is an Isopropyl group or a tert-butyt group. 

17. The compound according to claim 13. or a prodrug thereof, or a pharmaceutical* acceptable salt of the same, 
wherein R 2 and R 3 are an isopropyl group. 

18 The compound according to claim 4, or a prodrug thereof, or a pharmaceutlcally acceptable sail t of the .same 
wherein Z is a group of the formula: -Oi-Q, D' Is a direct bond, and Q is a hydroxy group or a group of the 
formula: — NR 4 R 5 . 

19. The compound according to claim 18, or a prodrug thereof, or a pharmaceuUcalfy acceptable - J^m 
wherein Y Is a phenyl group being substituted by a group of the formula: M 1 T (NP te a direct bond, an 
oxygen alom b suJr infer a group of the formula: -NR"- <R« is a hydrogen atom or a 
El is a divalent hydrocarbon group having .1 to 8 carbon atoms and optionally containing an hanivtaKVMrtWOTwi 
and T is a hydroxy group, a halogen atom, a carboxyl group, a lower alkoxycarbonyl group, a benzyloxyca*onyl 
group, acyano group, a benzyloxy group.a lower aflcoxy group, aloweralkanoyloxy group. -^<*»™° 
a lower alKybufflnyl group, a lower alkylsutfonyl group, a methanesulfonyloxy group, an alkyl-substltuted or un- 
LSutXnJe^oSyloxy group a lower alkanoylamino group, a tower alkoxycarbonylam.no group, a lower 
alkylsulfonamido group, a phthalimldo group, a substituted or unsubstituted heteroaryl group, or a group -of the 
SSTlSw ? <R*' an? R 51 are independently a hydrogen atom, a lower alkoxy-substituted or unsubstltuted 
lower alkyl group, a cycloalkyl group, a tower alkoxycaibonyl group, or an aralkyl group, or R*' and R may 
combine each other, and wfth the adjacent nitrogen atom to which they ^^^Vu^^ 
having 4 to 8 carbon atoms as ones forming the said ring, and optionally having one -NR«— (R * a hydrogen 
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atom a subatltuted or unsubstltuted lower alkyl group, a substituted or unsubetituted phenyl group, a substituted 
or unsubstltuted benzyl group, or a lower alkoxycarbonyl group) or one oxygen atom In the cycle thereof), or a 
group of the formula: _C<= CONFER' 1 (R 41 and R s1 are as defined above)). 

20. The compound according to claim 19, or a prodrug, thereof, or a phamiaceutically acceptable salt of tte same 
wherein M< la an oxygen atom, E 1 Is a hydrocarbon group having 2 to 4 carbon atoms, and T is a hydroxy group 
or a group of the formula: — N R 41 R s1 . 

21 . The compound according to any one of claims 1 to 20. or a prodrug thereof, or a pharmaceutical^ acceptable salt 
of the same, which Is a compound of the formula (51): 




wherein Ring A. Y, R 1 , R 2 . R 3 and Z are as defined in claim 1. 

22. A pharmaceutical composition comprising the compound as set forth in any one of claims 1 to 21 . or a prodrug 
thereof, or a pharmaceutical ty acceptable salt of the same. 

23 An acyl-CoA: cholesterol acyl transferase (ACAT) Inhibitor, which comprises aa an active ingredient the compound 
as sot forth In any one of claims 1 to 21 , or a prodrug thereof, or a pharmaceutical ly acceptable salt of the same. 

24 An agent for treatment of hyperlipemia or atherosclerosis, which comprises as an active Ingredlentthe compound 
' as set forth in any one of claims 1 to 21 , or a prodrug thereof, or a pharmaceutical ly acceptable salt of the same. 

25. A use of the compound as set forth In any one of claims 1 to 21. or a prodrug thereof, or -a pharmaceutical* 
acceptable salt of the same, in preparation of an acyl-CoA: cholesterol acyl transferase (ACAT) inhibitor. 

26 A use of the compound as set forth in any one of claims 1 to 21. or a prodrug thereof, or a pharmaceutical* 
' acceptable salt of the same, in preparation of an agent for treatment of hyperlipemia or atherosclerosis. 

27. A method for Inhibiting acyi-CoA: cholesterol acyl transferase (ACAT) in a patient in need, which comprises ad- 
ministering a therapeutically effective amount of the compound as set forth in any one of claims 1 to 21, or a 
prodrug thereof, or a phamiaceutically acceptable salt of the same to said patient. 

26 A method tor treatment of hypertipldcmla or atherosclerosis In a patient in need, which comprises administering 
' a therapeutically effective amount of the compound as set forth in Bny one of claims 1 to 21 . or b prodrug thereot. 
or a pharmaceutical* acceptable salt of the same to said patient. 
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